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A New Turret Head Lathe. 


We give on this and succeeding pages il- 
lustrations of a turret head machine which 
embodies several radical departures from the 
regular practice in such machinery, enabling 
certain classes of work to be done on it that 
have not heretofore been attempted on turret 
head machines. 

On this page a front and 
rear views of the machine 
are given, which show 
that the usual form of tur- 
ret and mounting for the 
same has been entirely 
abandoned, and what may 
be termed a turntable is 
mounted upon what re- 
sembles the ordinary lathe 
carriage. This carriage is 
fed by rack and pinion 
with pilot wheel in the 
ordinary manner, or auto- 
matically as may be de- 
sired, and the turret re- 
volves automatically. The 
carriage on large 
90° Vs, and is gibbed to 
the bed outside front and 
back. 

The various tool holders, 
turning devices, cut-off 
slides, etc., by which the 
work is done are simply 
attached to the top or up- 
per surface of the turret 


slides 


| bring the next tool into position, wherever it 
|may be. 
| It is well understood by mechanics that, 
while the turret head lathe or screw machine 
| will distance the lathe for work to which it 
| is adapted, it has its limitations, one of these 
| being that there must. be a comparatively 
large number of pieces to make that are just 





by square tongues and 
grooves with bolts. 
The turret, which is 


proportionately very much 
larger in diameter than 
usual, is gibbed all around 
its outer circumference, 
and the locking pin en- 
gages there. The cutting 
tools do not extend out 
over the turret, but are 
usually about vertically 
over the point of engage- 
ment of the locking pin, 
a fact which, as will be 
seen, practically relieves 
the central bearing of the 
turret of all stress during 
the cut, and enables the 
tool to be held much more 
steadily, other conditions 
being the same. 

There are six slots for as 
many tool holders, and 
there is a separate stop 
for each one, which is ad- 
justable independently of 
all the others, so that the 
point at which the feed 
will be automatically re- 
leased, and the motion of 
the slide positively arrest- 
ed, may be independently fixed for each tool 
and operation, instead of its being necessary 
to set all the tools but one to suit the point of 
feed release. The revolving mechanism is 
also arranged so that it can be made to act 
at the moment any tool clears the work, so 
that no loss of time results from running 
back further than is necessary for any given 
tool. Where less than the full number of 
tools are used, the revolving mechanism can 
be made to skip one or more places, so as to 
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therefore, well adapted to general machine 
shop work within its range of capacity, 
which is for work up to 2” diameter and 24’ 
long. 

Turret head machines have not heretofore 
been constructed for work of this length, nor 
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lever so that the tool may be run into the 
work for necking, or in the case of long and 
slender work the tool is opened, run up close 
to the chuck where the work is held securely, 
and the tool run in to the required depth. It 
is then fed backwards toward the end of the 





for doing work so long in proportion to its 
diameter as can be done by this machine. 


work, the rest following behind the tool, and 
bearing on that portion of the work that has 
been trued. In this way 
much of such work is fin- 
ished at a single cut from 
the rough, though where it 
is necessary another cut can 
be run over it in the other 
direction, the rest in this 





case, as in the other, follow- 
ing the tool. 
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jalike, otherwise it will not pay to set the 
various tools and arrange the machine for 
doing the work; the number of pieces needed 
to make it pay to do this depending, mainly, 
upon their character. This difficulty the 
builders of this machine have attempted to 
overcome by arranging the tools so that they 
can be set with a facility approaching that 
of lathe tools, and it is claimed by them that 
if there is but one piece to do, it will usually 
ipay to doit on this machine, and that it is, 


Long work of small diameter is finished by 
means of the tool shown by Figs. 2 and 3 
(page 2), the former being a front view, and 
the latter a rear view of the tool, which, by 
the makers, is called the ‘‘turner.” It has 
the usual back rest to support the work, but 
this isso arranged as to be readily adjustable, 
and can be changed so that it either precedes 
or follows the tool. The tool is adjustable 
by screws, and can be moved to or from the 
work by a cam, which is moved by a small 


The cut-off slide, a separ- 
ute view of which is shown 
at Fig. 4, the 
top of the turret, as shown 
by the rear view of the ma- 
chine, and is so arranged 


is bolted to 


that the turret can be run 
up under the chuck, and 
the cut-off used without 


interfering with any of the 
other tools. Provision is 
made for using three tools 
in the slide, and as they 
have the longitudinal mo- 
tion due to the movement 
of the turret, and can be 
fed into the work by a lever 
and small pinion, the three 
tools can be used for differ- 
ent purposes, such as neck- 
ing in, cutting off, or turn- 
ing if desired. 

The tool holder for hollow 
mills, taps, dies, reamers, 
drills, etc., is shown by Fig. 
5. It is attached to the 

the way as 


” 


turret in same 
the other tools, and performs 
its functions in the same 
way as the ordinary hole in 
the ordinary turret, except 
that the clamping screw is 
at the side next: the oper- 
ator, instead of being on top 
usual. It is regularly 
made with a3,%" hole, but 
can be made any desired size 
so that tools of any other 


as 


machine can be used. 

The chuck the 
spindle the 
group of cuts, Fig. 6, which 
show it in various positions 
and in detail, making ex- 
planation unnecessary. One 


used on 


is shown by 





of the prime objects in its 
design has been to so arrange 
that the stock held 
close to the end of the spin- 
dle as possible, and it will 
be noted that the gripping 
jaws are as close to the end of the spin- 
dle as they can be placed. The chuck 
automatic in the sense that it can be open- 
ed and closed without stopping the ma- 
chine by the movement of the lever desig- 
nated ‘roller feed and chuck in 
the outline view, Fig. 7, this lever, by suita- 
ble connections, being made to slide the 
collar on the outside of the chuck which 
opens and closes the collet in the manner in- 
dicated in Fig. 6. 


is as 


is 


, 


lever’ 
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~~ 


to the 
This is simi- 
lar to the feed illustrated by us in our issue 
of July 24, 1890, and works in the same 
the details of construction only 


The same lever is connected auto- 


matic feeding device, Fig. 8. 


manner, 


being changed somewhat. There are two 
rollers that 


side. 


bear on the stock, one at each 
These, while a cut is 
being taken, serve to steady 
the work and hold it central 
in the spindle. When the 
lever already referred to is 
moved to open the chuck, 
and its motion is then con 
tinued in the 
tion, it moves a 


which engages with one of 


same direc- 


plunger 


the V-grooves on the spiral 
prevent- 
The 
spindle of the machine, con- 


ring gear, Fig. 8, 
jing it from turning. 


tinuing to turn, carries the 
spiral pinion with the two 
worms, worm 
feed rolls with it, and by 
this motion about the spiral 


wheels and 


ring gear they are made to 
rotate on their own 
and the stock thus fed 
forward through the chuck 
to the stop, and held there 
until the chuck is again 
closed. The hole through 
the spindle is large enough 
to take in 2” stock easily, 
and when very small stock 


axes, 


Is 


is used there is a bushing 
sleeve that goes in, and 
keeps the stock near enough 
to the that the 
entering end of a new bar 


center so 


will push the preceding one 
through as it is advanced by 
the feed rolls. 
The back 
neath the spindle, and there 


gears are be- 
is a clutch by which the 
spindle is driven direct or 
by back gears without stop- 
ping the machine to make 
the change, the clutch con- 
necting to the cone pulley 
by friction, and to the main 
gear 
positive lock. 
Prof. Sweet’s 
ried out with 
supporting the machine, ite 
resting on three 
two of which are on top of 


on the spindle by a 


idea is car 
regard to 
bearings, 


the cabinet column, and the 
other at the top of the short 
The 

connected 


legs. column being 
flexibly the 


bed, no variation in deftlec- 


to 


tion can occur from change 
in the floor or foundation. 

With tools which can be 
furnished by the builders of 
the machine, taper work or 
work of irregular outline, 
such as handles for machine 
tools, can be produced on 
the machine in sizes ranging 
up toits full capacity for 
diameter and length, and it 
has been to 
eflicient for 
work. 

A rotary pump supplies 
abundant oil or other lubri- 


found be an 


machine such 


cant, and the delivery pipe 
is arranged to follow. the 
tool that be cutting, 
and deliver the oil where it 
is needed, without attention. 

Principal of 
the machine are: Working 
length, 24°; hole through 
spindle, 24 of 
turret, 16°; swing over bed, 
16°; width of belt used, 34"; length of bed, 
6 feet & weight, 2,600 
Builders are the Jones & Lamson Machine 
Co., Springfield, Vt. 


may 
dimensions 
diameter 
inches; 


pounds. 


————__ cape an 
There is said to be a 5,000 horse-power 


electric motor in operation near London. 
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A determined effort is being made at 
Liverpool to institute a Board of Conciliation 
and Arbitration. The Local Trades Coun- 
cil favor the movement, and most of the 
But the shipping 
the last meet- 
ing, and made a determined effort to thwart 


older unions support it. 
section mustered in force at 


—_ ss ae — 
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severe. Some of the fighting members 

called a Conciliation Board ‘‘a Board of 

humiliation” ; in this they exhibit a lack of 

experience and of self-reliance.— Engineering. 
—-_- —— 

The account of a fire which played havoc 

with a village in the State of New York 
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the movement, The fighting element want 
each union to stand by a strike policy, and 
not to consent to meet the employers to dis- 
As this 


in strong force, the progress made at the 


cuss grievances, element mustered 


meeting was ni/, but the more experienced 
members of the council say they will per 


TurRRET HeAD LATHE.—SEE PAGE 1. 


says: ‘* The village had no fire department, 
With- 
out saying anything about the loss by the 
fire, it would be interesting to know how 
the 
have fallen short of maintaining the means 
of putting out fires. 


and insurance rates were very high.” 


much increased insurance rates would 
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Heavy Castings in Green Sand. 
3y CHARLES SMITH. 


Usually the trouble experienced in making 
large, heavy castings in green sand has been 
the difficulty found in keeping them from 

straining and scabbing. 
Whether such castings are 
molded in the floor or cast 
in boxes, the pouring head 
is of necessity high, and the 
high head great 
strain on the bottom of the 
mold. If the mold is ram- 
med sufficiently hard to re- 
sist this strain, scabbing is 
—or rather—usually 
the result. But in molding, 
as in other things, we are 


causes a 


was, 


advancing, and now some 
of the progressive foundry 
men in some of the large 
shops think nothing of mak 
ing castings weighing from 
five to fifteen tons (compli- 
cated castings, too) in green 
sand, How do they do it ” 
By getting the sand facing 
right, and drying the molds. 
Nearly every old shop of 
any pretensions has its Jittle 
story of how some large 
mold, once made there, got 
away in the bottom while 
being poured; and the 
knowledge of the trouble 
experienced in getting that 
casting out of the ground, 
and the worry and cost in 
breaking it up for the 
cupola, has deterred many 
an ambitious foreman 
mechanic from trying 
make a large casting in 
green sand in the floor 
again. Dry sand and loam 
are resorted to, to bridge 
over. Work done in either 
dry sand or loam costs more 
than green sand work, and 
if, in these days of sharp 
competition, tind our 
neighbor is making large 
castings 


or 
to 


we 


successfully in 
green sand, we can hardly 
afford to make castings of 
like nature in dry sand or 
loam. 

In making a bed for the 
green sand work, intended 
to be molded and cast in the 
floor, first dig out the pit 
large and of 
shape of pattern to be mold- 
ed. Don’t cramp yourself 
for room, and have to scrape 
off the sides of the pit to 


get 


and roomy, 


room to move around 
after putting the pattern in 
place. If the mold 
tended to be held together 
with while pouring, 
place two timbers from & 


is in 
rods 


inches to 12 inches square, 
and of length sufficient to 
project at least 12 
of the 
bottom 
About 6 
from the end of each timber 


inches 
mold, 
of the 
inches 


side 
the 
mold _ pit. 


each 


across 


have a hole bored through, 
large enough to take a five 
eighth, seven-eighth or one 
inch rod, whichever you 


Have 


these rods long enough to 


determine to use. 
come high above the cope, 
to admit of passing through 
timbers crossing the cope, 
to assist in holding the mold 
Have threads 
cut at both ends of rods to admit of taking 


together when being poured. 
nuts and washers. These rods can be placed 
in position and rammed up with the nowel 
or bottom part of the mold as you come up 
Gate from the bottom of the 
mold where practicable, and if the casting is 


in ramming. 
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to be a heavy one—anything over three tons 
—have other gates on top also, and if a deep 
mold, have gates both top and center. This 
will prevent cold shuts. If the mold is an ex 
tremely heavy one, pour through a dry sand 
core, with gate opening through core, well 
blacked with a couple of good coats of liquid 
silver lead blacking ; there will be a strong 
tendency for the parts around the gates to 


scab and cut, and the dry sand core, well | 


blacked and dried, prevents this. 

After the timbers are in position in the 
bottom of the pit, placed best to resist the 
strain on the mold when pouring, fill in with 
molding sand, and ram thoroughly, making 
this, your foundation, solid past all appre- 
hension. When you have in a good solid 
bed of sand about 4 inches above the timbers, 
lay on this bed of sand a covering of a 
couple of inches of hay or straw, and on this 





straw place a cinder or coke bed, 4 inches | 


deep; cover this cinder bed or coke bed 
with another layer of hay or straw, and you 
have an excellent chamber to catch or gather 
the gases forming around and below your 
mold when casting. 


sufficient size and capacity to take the gas 
from underneath the mold as fast as it accu- 
mulates or gathers whilst pouring. Good 
judgment must determine just how and 
where to place these pipes to best advantage. 

Next put in from ten to twelve inches of 
molding sand above this last layer of hay 
or straw, andif you are going to make a 
straight bed to lay your pattern on, put in 
your straight-edges and make the bed hard 
enough to resist any strain that may come 
upon it while pouring. The bottom and 
corner edges of the mold must be rammed 
hard enough to resist the strain coming at 
these points ; always have thatin view when 
ramming these parts. Don’t be afraid you 
will get it too hard. Of course, some judg- 
ment will have to be exercised, but it 
astonishing how hard you can get the bed, 
and yet experience no trouble if the mold is 
properly vented and thoroughly dried before 
pouring. Before giving 
your bed the final finish, 
preparatory to putting in 
the pattern, take a good- 
sized vent wire and vent 
from your mold bed to your 
coke bed, and do this in a 
thorough manner. No tool 


is 


CLUTCH BACK 


From this coke cham- | 
ber, leading to parts above the shop floor, | 
and away clear of the mold, have pipes of | 


GcAR LEVER 
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the facing porous. The clay in the facing 
also prevents the mold corners and parts 
from burning when being dried, preparatory 
to pouring. The clay used in facing should 
be well dried in the oven, pounded fine, and 
riddled through a No. 12 riddle. To two 
thirds of new molding sand—very coarse— 
add one-third coarse loam or gravel sand, 
such as is used in loam molding. Mix these 
sands together, and to every seven shovels 
of the sand add one shovel of bituminous 
facing, and to every twenty shovels of the 
sand add one shovel of the powdered clay. 


| If the nature of the sand you are using does 


|not give you body and porosity with this | 


| mixture, add either of the parts until the 
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to my mind is more essential 





to the successful production 
of good castings than a good 
vent wire. Use it freely 
when ramming up, keeping 
from two to four inches 











away from the pattern, and 
see that you keep up con- 
nection from your coke bed 
all the way to the joint of 
the mold. Many of the vents 
Opening on the joint will 
become shut off on the joint 
surface during the finishing 
and securing of the mold, 
but your connections with 
the coke bed will keep that 
matter from troubling you. 
Ram away back from the 
mold solidly, that no license 
will be given that part of 
the work way, 
endangering the mold’s sur- 








to give 


faces or sides by spreading while pouring. 
When ramming along the pattern, never get 
hearer than three inches to the mold proper, 
but put your work in solid outside that limit. 
Just how to ram a mold is a matter that can 
only be determined by experience. No book 
is printed, no book will ever be printed that 
will give an unfailing formula that will work 
toa nicety. General principles can be given; 
experience and close observation must do the 
rest, 

In mixing the facing for a green sand 
mold intended to be dried or skin-dried, the 
ordinary facing will not do. Enough clay 
must be added to insure a body to the sur- 
faces when dried, and at the same time the 
Clay forming such a close body, enough 
coarse or fire sand must be admitted to keep 
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sand has good body, and at the same time 
is very open. Place this facing against the 
pattern in the ordinary way when ramming 
up the mold. 

After the pattern is withdrawn, the mold 
is finished and ready to be blacked; some- 
times this is done with silver lead or min 
eral blacking rubbed on thickly with either 


the hand or brush, and sometimes it is 
blacked with liquid blacking. But before 


applying the liquid blacking, the mold is 
usually swabbed with light clay wash, 
molasses water or stale beer; any of these 
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will do good work if the mold is afterwards | 


dried. Heavy green sand work coated with 
molasses water or clay wash, and blacked 
with liquid silver lead blacking, insures splen- 


did castings, if the mold is properly dried. 


‘and put ona half-inch rubber pipe. 
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Usually, molds are dried with wire cages 
filled with burning charcoal, and held sus- | 
pended in the mold. Sometimes bricks are 
placed in the bottom of the molds, tin sheets 
placed upon these bricks, and fires of wood, 
charcoal, and sometimes of soft coal, are built 
on Very often the molds are 
covered on top with large tins or plates, 


these tins. 
making a sort of oven of the mold while 
drying. 
suspending them the fires in the 
But any of these ways of drying 
are slow, and all of them admit of accumu- 
lating an amount of truck and dirt around a 
mold, that is discouraging; besides, there is 


over 
nowels. 


the danger of burning one part of the mold 





The copes are usually dried by | 
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Be and 


sure get pipe and gas pressure 
sufficient to carry a stiff blaze. Green sand 


molds from twenty to thirty feet long, and 


weighing from eight to twelve tons, are 
dried with gas in this manner in less than 
three hours. Where there are many large 


castings to make, a skeleton of perforated 
pipes could be placed in the mold, the gas 
turned on and ignited, and the mold covered 
until the be 


lowered down on loose pieces set on the 


dried, and often cope could 
mold joint, and both cope and nowel dried 
at one operation. 

Where large pulleys or wheels are swept 
in the ground, the inside part first being 
blacked, dried, and a 
segment placed against this inside part or 
core, With which to form the outside of the 


swept, finished and 


rim, many times the outside is of necessity 
made in loam or formed with dry sand cores, 
This 
outside can be molded safely in green sand, 


joined in a circle around the mold. 


by drying the surface in good shape with 
the gas tlame, before pouring 

In casting heavy pulleys where the riser 
head is level with the top of the covering 
core, cover the opening through the cover 
ing core with paper (two thicknesses of flour 
sack paper will do), and on top of this paper 
place your riser sprue—covering the riser 
hole—and go on in the ordinary way; there 
will be no blowing through the riser while 
it is full, the 
metal will burn through the paper, giving 


the mold is filling, and when 
notice when to stop pouring, so as to avoid 
The flow-olff this 
riser can be low down, thus allowing the 


unnecessary strain on 
metal in the runner a chance to flow through 
the 
After the runner is relieved, the flow- 
the 
down on the risers prepared for that work. 


the mold without much strain on cast 
ing. 
off riser can be covered, and churning 

Very often it is found, in ordinary work, 
bedded in the floor, that, through rapping 
the pattern down on the bed, that) part of 
the hard that you 


must either make a new bed, or take chances 


mold will become 


SO 


that your judgment warns you are against 


success. In sucha case, go on and finish, 


and black your mold in the 


ordinary way, then lay 
pans or plates across” the 
mold, and give it a good 
skin-dry. No trouble will 
be experienced from the 


hard bed. 
te 
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Fig. 7. 


before other parts. are dry, and every one 


who has ever tried it knows the trouble 
drying deep pockets and flanges at their 
lowest parts. Drying molds with gas is 
now practiced. It can be done neater, 
cheaper, quicker and better than in the old 
way. Unscrew the burner of your gas pipe, 


Have 
the rubber pipe long enough to reach all 
parts of your mold. To the of the 
rubber pipe farthest away from the main 


end 


gas pipe, attach a half-inch iron gas pipe 
two or three feet long ; turn on the gas and 
Take this pipe 
in your hand and Jet the gas flame play on 
the into 
everywhere on your mold you can 


light it at the iron pipe end. 


mold, pockets, flanges, corners, 


go, and 


= 


dry each part just as much as you desire. 





Paris is now in a fair way 
to being promptly reinstated 
upon active service between 
York. 


which 


Liverpool and New 
the 
happened to her machinery 
and hull, at the early part 


Since accident 


of last summer, the vessel 
has been laid up at Liver 
pool until quite recently, 


when she was taken round 
to the Clyde to receive new 


starboard engires and be 
venerally refitted for sea 
The City of Paris is now 


lying alongside the premises 
of Messrs. “i 
son, her builders, at Clyde 


and G. Thom 
bank, and it is expected that 
atthe present rate of prog 
ress she will be able to go 
upon her trial runs early in 
May. 
been made, upon the same design as before, 


Entirely new starboard engines have 


and her boilers are being fitted with low 


den’s system of forced draught, which, as 


we need hardly say, raises the temperature 


of the blast before admitting it to the fur 


naces. In most other respects the City of 
Paris will be fitted in the same way as before 
the accident. Every effort is being made, 


by working night and day on the vessel, to 
prepare her for taking her station on the 
the It 
gratifying to both her owners and builders 


Atlantic route early in season, is 
to note the recent excellent performances of 
New York, 


vessel, on her last outward run, covered a 


her sister, the City of Which 


distance of upwards of 500 miles upon each 


of four days—a feat which, we understand, 
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has never before been accomplished in ocean 
navigation.— The Engineer (London). 
- ame 
New Engines for the Sound Steamboat 
* Rhode Island.” 





During the past winter the Sound steam- 
‘* Rhode Island,” 


Providence and Stonington Steamship Com- 


boat belonging to the 
pany, has had a complete ovtrhauling at the 
Morgan Iron Works, East Ninth street, New 
York. The extensive re-equipment of this 
well-known steamer places her in the front 
ranks of 


palaces. 


the Long Island Sound floating 
The most important part of the 
overhauling is probably the new compound 
surface condensing beam engine, which was | 


The new one 
was designed by Mr. Henry Levrat, superin- 
tendent of the Morgan Iron Works. It is the | 
first engine of this particular type that has 
been constructed, and during a preliminary | 
trial on the bay everything worked very satis. | 


built to replace the old engine. 


factorily, although the machinery was not | 
allowed to work to its intended capacity, and 
the speed of the engine was not pushed | 
above 20 revolutions per minute; but the re- | 
sults showed that the anticipations of 
Our 
illustrations simply indicate the general 
of the and 
The high-pressure cylinder is 


her designer were fully realized. 


arrangement 
boilers. 


machinery 
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3,500 horse-power ; its weight is less, and it} inches long, having a total grate surface of 


occupies the same or a little Jess room than 


the old engine of 2,000 horse-power, with a heating surface. 
grate surface of 260 square feet, all of which | be 160 pounds per square inch. 


is ample evidence of the advancement made 
in recent years in steam enginecring. 


270 square feet, and 8,600 square feet of | 


another triple-expansion engine, designed for 
There is a fire-room 10 feet 3 inches wide | 800 horse-power, to be placed in the steam- 


The working pressure will 


There is also in the course of construction | 
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Launch of the “ Cincinnati.” 





On Saturday, the 25th of last month, the 
new ferryboat, the ‘‘ Cincinnati,” which has 
been under construction at the shipyards of 
Samuel L. Moore & Sons, at Elizabeth, N. 
J., was successfully launched. We have 


between the single and double-ended boilers. | ship ‘* Morgan City,” for the Morgan Line. | referred to this vessel before as being built 
The forward fire-room, which is not stown, | The high-pressure cylinder is 17 inches di- | for the Pennsylvania Railroad for the North 


is 8 feet wide; it extends to the forward coal | ameter; intermediate cylinder, 27 inches, and | River ferry service. 


She will be the first 


bunker formed by two bulkheads 6 feet | low-pressure cylinder 42 inches diameter; | boat of her type, being a double-screw boat 


apart ; the forward bulkhead is made water-| stroke, 30 inches, 
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This engine is fitted with | 












































(with a screw at each end), and also double- 
decked. She is the largest boat yet 
launched at these yards, being 204 feet long, 
and 65 feet beam over the guards. She is 
to be engined by the railroad company, 
Messrs. Moore & Sons’ contract being only 


| for the hull complete and the screw propel- 


lers, which were in place at the time of the 


|launch, with one section of shaft to each, 


with its bearings. The vessel was chris- 
tened by Miss Hayward, daughter of the 


| superintendent of motive power of the P. 
|R. R. 


The yards are now very well equipped 
with the most modern and approved appli- 


-ances for such work, and an inspection of 


the work done on the ‘ Cincinnati” 
shows that it is very creditable in every 
way, being especially noticeable for its 
smoothness and finish both inside and 
out. 











64 inches diameter and 7 fect stroke; \ The practice ship for the U. 8. Navy 
the low-pressure cylinder is 84 inches ill N tf | ‘is well along, and so far as the hull is 
diameter and 12 feet stroke. Both x i 8 | a ey | concerned, would be ready for launch- 
cylinders are fitted with Sickles’ ad- / | S al ing some time this summer, but this 
justable cut-off. The low-pressure cy] L es iil rs | i) vessel is to be engined, and, in fact, 
inder is connected to > | 7 \ | | Pre : completed at the 
the forward end of i Ht > = yards, and it is the 
the beam, as is usual | ‘ ate intention to put the 
in beam engines; and aa | § el engines in place be- 
the high-pressure = y TL a SS fore launching. 
cylinder is connected | ) ae lh I | —— oe 

to the after part of | / | WHT ne Now and Then. 
the beam in front of —= | Fe mn INO 

the connecting rod. 1 }—— “h = —-. L _— ~ The following brief 
With this arrange- ito extract from some 
ment the stress in the - remarks made by 
beam is distributed ‘ihn = President Wm. H. 
to the best advan ; FEE BI poor T= py Cronley, of No. 1, of 
tage, the high-press- Hig. 1. New Jersey N. A. 
ure cylinder is set on iron keelsons which | tight. At each side of the vessel a space 12 S. E., are to the point : 


form a solid foundation, and there is ample 
room left for an easy access to all the work- 
The surface 
condenser is placed below the low-pressure 
cylinder. The paddle-wheels are of the 
ordinary type, 34 feet 2 inches diam- 


ing parts of the machinery. 


feet wide is left between these bulkheads 
for the blowers. 

In addition to the main boilers there is a 
donkey boiler for supplying steam to all the 








eter. There are two independent air- 
pumps A, shown in Figs. 2 3, 
and circulating 
pumps (. These pumps are of the 
vertical, single-acting bucket type ; | 
the diameter of each pump 30 
inches ; stroke, 18 inches. They are 
driven by a compound engine B; 
the diameter of the high-pressure 
cylinder is 11 inches, and that of the 
low-pressure cylinder is 22 


and 


two independent 


is 





inches; 








stroke, 36 inches. 

engine were built especially for this 
boat by M. 'T. Davidson, of Brooklyn, 
N. Y. 


These pumps and 
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.... What advantages we have over the 
engineers of twenty-five or thirty years ago. 
Then if we had our boilers clean, connec- 
tions clear, safety valves and gauge cocks 
and steam gauge in good order, we thought 
things all right about the boiler. And if 
our engine didn’t thump or heat; if the 
valves, so far as we could see, were well 
seated, piston rings properly set out and 
in good condition, that was about all we 
could do. We had very few mechanical 
works, and fewer that we could understand. 
They were written for college students, and 
conveyed about as much meaning to an en- 
gineer as a Chinese wash bill. 

Now, we have mechanical papers that are 
printed in plain English; printed in a way 
that you and I can understand them. And 
we have instruments that we know how to 
handle; instruments made purposely 
so that we can handle them. In a 

















The gallows frame is made of 
wrought-iron plates riveted together 
by angle irons, This frame is firmly 
secured to wrought-iron keelsons 
which are new, and were put in dur- 


ing the overhauling of the boat. They 
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form a good foundation. The cylin 
drical boilers, five in number, were 
built at the Morgan Iron Works. Three 
of these boilers are double-ended, 20 
feet long, with two corrugated fur- 
naces in each end ; two of the boilers 
are single-ended, 10 feet long, with two 
corrugated furnaces in each; all the boilers 
are 12 feet in diameter, and placed in the 
boat as shown in Fig. 3. They were built 
for a working pressure of 100 pounds; the 
aggregate grate surface is 390 square feet ; 
and the aggregate heating surface is 10,000 
square feet. The steam pipe S, Fig. 3, con- 
veys the steam from the boilers to the high 
pressure cylinder; the exhaust steam from 
this cylinder is conveyed to the low-pressure 
cylinder through the pipe 2, which 
serves as a receiver. 


also 
The engine develops 























American Machinist 


NEW ENGINES FOR THE SOUND STEAMER RHODE ISLAND. 


steam pumps, hoisting engines and dynamos, 

Besides the steamships undergoing repairs 
alongside of the pier of the Morgan Iron 
Works, there is now at these works in the 
course of construction a triple-expansion en- 
gine for the Pacific Mail steamship ‘‘ City of 
Para,” designed to develop 2,600 horse-power. 
The high-pressure cylinder is 28 inches di- 
ameter; intermediate cylinder, 44 inches, and 
low-pressure cylinder 70 inches diameter; 
stroke, 4 feet. Steam will be supplied by six 
boilers, 12 feet in diameter and 11 feet 6 





be 
supplied by one boiler 14 feet diameter, 


the Marshall valve gear. Steam will 
and 12 feet 6 inches long. It will contain 
three corrugated furnaces, with an aggregate 
grate surface of 80 square feet; the total 
heating surface is to be 2,200 square feet. 
There will also be provided a donkey boiler 
8 feet in diameter with 25 square feet of 
grate surface. This boiler can be used sep- 
arately, or it can be connected and used with 
the main boiler. Both will be built for a 


working pressure of 160 pounds. 





well-equipped engine-room to-day, we 
find an indicator. We apply it to 
the engine, note if the valves are prop- 
erly set, speculate over the diagram 
as to the probable effect of a change 
in the setting, and try the effect of 
that change, if it seems advisable. 
The planimeter makes short work of 
computing the horse-power. We 
have the calorimeter, and we find by 
its use that the escaping gases from 
the boiler are carrying away too much 
heat; their temperature is too high— 
800° or 900°. We work to the end of re- 
ducing this temperature, getting it down to 
from 400° to 600°, and so save coal. How 
much better than the old way—pile on coal, 
plenty of steam, and a big waste. We have 
to-day the instruments to work with, books 
and papers, everything to make intelligent 
engineers of us. All we have to do is to 
make the effort. We have in our associa- 
tions the advantages that come from organ- 
ized effort to learn and to help one another 
‘to learn. These associations, avoiding all 
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entangling alliances, with knowledge for the 
watchword, are doing a grand work for us; 
doing more than any other single thing. Let 
us stand by them. Put the best men in front 
and uphold them. We have started the ball 


in the right direction ; let us keep it rolling. | 


eB 
LETTERS FROM PRACTICAL MEN. 


Justice and Design. 
Editor American Machinist: 


I was very much pleased to see, in the | 
notice of the Warner & Swasey Works, that, | 
in speaking of the boring machine, your | 


contributor calls ita Bement machine. It 
seems to me that it is a very honorable thing 
todo. So long as it remains an undisputed 
fact that the machine 
Bement, he should have the credit of it as 
much so asif he had secured a patent and 
could enforce it. There must have been 
many another thing devised in this country 
more meritorious than many that are 
patented, for which the authors should be 
credited. And, too, this need not necessarily 
be confined to this country. There a 
certain quick-return motion used on the 
Nasmith shaper, called the Whitworth quick- 
return, and it never detracted from the dig- 
nity of any builder to acknowledge that he 


is 


vas designed by Mr. | 


AMERICAN 


| There is this at least to be done : we may 
compliment ther good, and in connection 
with this I would ask the reader to turn to 
page 11 of the number for April 23d, and 
note the simple stroke of designing where 
the continuity of the bed is broken at the 
head-stock. It has always appeared to the 
| writer that men who can do such a thing as 
| that can do other things better, if only allow- 
ed and encouraged in it. It was nothing but 
a departure from common practice in design- 


There are hundreds of other conventional 
things about our machines that will stand 
| the same treatment to advantage if one has 
the courage to attack and the genius to 
wrestle with them. 


from established forms than was the Corliss 
engine frame. How its appearance struck 
the old-time machinist probably few can now 
remember, but a better understanding of the 


fact that there is no more reason why an en- | 


gine frame should look like an elongated 
pedestal than like a girder or anything else, 


except something well suited to its place, 


has brought about the feeling that, if not 
right, it is at least as right or nearer right 
than the old box, where one-half was useless 
except for show. 


ing, cost nothing, and was suited to the case. | 


Nothing can well be a greater departure | 
| 


MACHINIST 


ticular place with a vent hole in it? Was it 
the young man in question, or some one 
else? If it was he who had it placed there, 
then I hold that he is morally and legally 
responsible for the extent of the damage 
done, for he is employed for the purpose of 
having such and other matters attended to 
| carefully, and to guard against loss to his 
employers. The mere fact that he was con 
| ducting his part of the business for small 
wages has no bearing on the case. 


Suppose this same man was a fireman, | 


and by neglect allowed the water to go too 
low in the boiler, and by ‘‘ mistake” he tried 
to get it up again (improperly); result, an 
explosion, several persons maimed, and some 
killed; large damage to property. If he 
failed to get killed by the explosion, would 
he be held or considered responsible? 

It will be said that the wages Technic’s 
young man received would not justify his 
repairing the loss. That may be so, but he 
is morally responsible, all the same. He 
was employed and paid for attending faith- 
fully to those duties. 

Frequently we find men who are too care- 
less about their employer’s goods or prop- 
erty. Ihave heard of the man who bored 
the head-stock spindle until the face-plate 


| 


arises, who ordered a stop-cock at this par- | 


5 


Returning to the point at issue. The 
young man who is the subject of this dis- 
caused some damage 


cussion evidently by 


his neglect. His employer, wishing to im- 
press upon him the necessity of being more 
careful in future, makes him pay one hun- 
dred dollars for the damage done, and if the 
extent of the damage was justly estimated, 
I see no moral reason why he should not pay 
it. 
his note for $150, being $50 more then the 


But he made another blunder in giving 


amount of the damage. 
out 


As he gaveit with- 


due consideration, and also without 


ralue received, | hold that said note is null 
and void. 

In answer to 3d paragraph, I claim 
that the employer oversteps his ground 


in protecting himself, and is guilty of ex- 
tortion. 

As to the 4th paragraph, I believe the em 
ploye is justifiable in refusing payment of 
note when due, but morally bound to make 
good the damage done by his negligence, 
less the amount he would use (providing 
$100 would be enough) in defending him 
self, in case the employer brought action for 
Would it not have been 
better to have settled honestly in the begin 


recovery of the note. 


ning, and keep the lawyers out ? 
MACHINAL. 
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used the Whitworth quick-return, nor would 
it detract from the dignity of any concern to 
honestly say that they build the Bement 
boring machine, the Lincoln milling ma- 
chine, Slate drill, Jones and Lamson turret 
head machines, or any and every well-known 
device the author of which is known. Me- 
chanics are not likely to get much more 


honor in this world than they deserve, and 


unless they give due honor to each other 
they are not likely to get it outside. 
Another feature in your issue of April 23d 
excited my interest; that was examples of 
machine design. I fully understand that it 
is a question that the technical journals can- 
not well deal with, for the reason that they 
are in a measure—and a large measure—be- 
holden to the advertisers; that is to say, pos- 
sibly if a contributor questions the propriety 
of the eagle on the top of the upright en- 
gine, the makers might withdraw their 
patronage sooner than accept the hint, and 


save the cost of the eagle, even if all the | 


world condemned its application, and agreed 


that the engine looked better with it off. | 
And yet would not a free criticism of designs | 
be a step in the right direction to secure the 


most desirable results? This is only what 


authors and artists have to endure; is it not 
what elevates their work, and is not machine 
designing a species of art? 
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I think if designers in doing new work | and the piece he was boring all fell on the | Hditor American Machinist: 


would only ask themselves the question: 
What is the use of making it like the old 
one? they would be led to finding the useless 
things that have been followed from habit, 
and so produce more reasonable designs, 
and, usually, improved ones. If it is not ad- 
missible to criticise each others’ designs, one 


may slaughter his own, and those which 
have been handed down from our ancestors. 
ALONSON AVERY. 


Replies to Technic’s Questions in 
Shop Ethics. 


Editor American Machinist: 

‘*Technic’s” ethical jury without doubt 
will disagree on a verdict. However, cir- 
| cumstances in this, as in many other cases 
‘of a similar nature, will have a strong bear- 


ing on the case. e 

First find that the person having 
charge of the ‘‘fourth floor” is a young 
man—and somewhat inexperienced. I shall 
take it for granted that he has been pro- 
moted to the position he occupies, and that 
he is doing his utmost to advance the in- 
terest of his employer, as well as that of his 
own reputation, as an efficient official. Evi- 
dently everything would have gone on 
smoothly had it not been for the small vent 


we 


| hole in one of the stop-cocks. The question | it would probably have been better forthem. moral obligation to do so, 





floor. 
I have known 
lessness to strip and break a set 


aman through gross care- 
of change 
gears on a lathe; he looked on it as a matter 
of course. Three new gears were ordered 
from the maker of the lathe. The 
were small and hubs too long. 


man did not charge the man for the damage 


holes 


he had done, he gave the new gears to him 
to fit to place. The time card came in the 
next morning from this man with three 
hours time fitting new gears to No. 12 lathe. 
This made the foreman mad, and he dis- 
charged the man for his carelessness in the 
first place. 

Another instance in a different shop. I 
saw a man turning a 6-inch shaft about 10 
feet long. Whev he was to take it 
out of the lathe he thoughtlessly loosened 
the tail-stock spindle before blocking up the 
shaft; result, broken steady rest. A 
piece was cast and given to the same man 
| to fitup. The time card came along next 
day, 10 hours fitting up steady rest for No, 15 
‘lathe. This did not go down smoothly, and 
| he was charged up with the whole matter at 
/ cost, as a reminder of his negligence. Had 
| those two men admitted their fault, and ex- 
pressed a willingness to be fair in the matter, 


about 


new 





As the fore- | 


In reply to ‘ Technic’s”’ 


ethics, it is evident the case quoted is an 


article on shop 
exception; few employers would take ad- 
vantage of a workman under such circum 
It that 
wages means small responsibility, and less 


stances. is a law of usage small 





liability. 
It 


cially responsible, and, at the same time, 


is unreasonable to hold a man _ finan 


| pay him only enough to economically sub 


| Sist on. 

| . : . . . 
It is unjust, as all business is run with 

due allowance for loss caused by ordinary 


bad 
the employer has already made gvod the 


carelessness, accident or material, and 
loss either by small wages to employes or 
higher price to customers. 

It the 


charge for extra time shows. 


is extortionate, as unreasonable 
In such cases, reparation, if any, should 
be the 


more by the ability to pay than the damage 


voluntary, and amount gauged 
done. 

If the young man had by some slight act 
saved his employer from losing $100, he 
would not be justified in demanding that 
amount; this is the same thing reversed, 
and whatever his legal liability to pay the 
note given may be, he is certainly under no 
Co.OPERATOR 
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Editor American Machinist : 
some questions in shop: ethics. I will an- 
swer as follows: 

Question 1. No. A wage worker, not being 
a participant in the profits of the business, 
is in no sense responsible for accidental 
neglect. 

Question 2. 


No. 

Question 8. According to the facts set 
forth, the contains extortion to the 
amount of $50, even if the claim was valid, 
and would void the whole obligation if it 
occurred out here in Wisconsin, 

Question 4. He would; and more, he 
would be morally bound to refuse payment. 
SAMUEL LUGG. 


note 





Editor American Machinist : 

I was much interested in lechnic’s ” 
young man who gave his note for $150. 
Did the young man plan this pipe job, and 
was his plan carried out in putting in this 
vent hole? If so, he was to blame. But if 
the proprietor had this pipe put in in this 
way, and the young man knew nothing of 
it, the proprietor alone was at fault. It looks 
like a cheap job, and likely to make trouble. 
Why was there not a float put in the tank to 
operate the valve? Make it too costly for 
the proprietor? Then he is to blame again. 

This was a young man not paid for past 
experience, which looks as if the proprietor 
calculated to take the risks himself of hav- 
ing things right. At any rate, he did not 
pay for experience, and had up to this time 
pocketed the money that should have been 
paid toa man of experience, and therefore 
the blame rests on him. In case I was one 
of twelve jurors, the young man would not 
be guilty to the tune of $150. 

SHELDON F. PAYNE. 
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Takes to Make a Good 


Machinist, 


How Long it 


Editor American Machinist : 

Ihave been much interested in the trade 
school articles by Prof. Sweet, and later by 
P. H. Bullock. I agree with the latter 
gentleman that a good machinist can be 
made in less than three years. I don’t be- 
lieve every young man can be made into a 
machinist in that, or any other length of 
time, but I believe likely young men can be 
made into good machinists about as Josh 
Billings believed in the universal salvation 
of man: He believed it, but he wanted to pick 
the men. 

I once had work for me 
somewhat on the plan detailed by J. A. 
Gilkerson, in his communication headed: 
‘*An Industrial University.” This young 
man wanted a job badly. There were par- 
ticular reasons why he should be earning 
good wages, and he made an agreement with 
me to be paid just what, in my estimation, 
he earned each week—except for the first— 
for which he was to receive $4; just enough 
to pay his board. 

It never seemed to trouble this mun to 
learn. His mind was on his business, and 
his whole heart init. I fully believe that 
half the kinks and makeshifts employed by 
old lathe and planer hands were re-invented 
by this man as needed by him. He used 
common sense, backed up by good brains, 
and in less than six months was worth jour- 
neyman’s wages to me—and he got it. 


a young man 


There is a good deal of difference between 
being a good machinist and ‘** knowing the 
machinist’s trade thoroughly.” I have been 
in the business thirty years, but don’t know 
it thoroughly yet, and don’t ever expect to; 
but I hope I was a ‘‘ good machinist” 
twenty-five years ago. ‘There 
that is new constantly coming up, that one 
man cannot grasp it all. The best one man 
can do is to be called a ‘‘ thorough machin- 
ist,” which means that he is able tostudy up 
ways and means for well and economically 
doing such work as falls into his hands. 
Give him a forging or a casting, and a draw- 
ing, and the thorough machinist can see in 
the rough metal the finished work, just as 
the sculptor can see the perfect statue in the 
rough block of marble, and knows just how 
to strike with mallet and chisel to bring out 
the perfect work of art. Just so the ‘‘thor 


is so much 


” 
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| : ‘ | 
| ough machinist” can see the finished work, 
In your issue of April 9, ‘‘ Technics ” asks | and his machinist’s instinct and training tell | small. 


him how to set at work the shop tools to get 
out of the rough iron the finished work. 

And so it goes; some young men can 
make themselves into good’ machinists in six 
months, some in twelve months, some in two 
or three years, and some will never get there 
with the traditional seven years’ apprentice- 
ship, and had better do something else. But 
of all the different kinds, give me the six 
months man. He is the one who was ‘‘ born 
a machinist,” and he will continue to learn 
and become more valuable all his life. 

JAMES FRANCIS. 





Punching and Shearing Malleable Iron, 
Editor American Machinist : 

The present, I believe, is called the iron 
age, and we may almost call it the ‘‘ malle- 
able iron age” when we look around and 
see the variety of uses to which malleable 
iron is put. 
struction of nothing more than into railroad 
sar work, and possibly the few words I may 
write may be of use to some of our readers. 

Some time since I was standing with our 
master car builder near a quantity of 
‘corner irons,” malleable metal }’ thick, 
which was needed in the erecting shop, but 
each one required four bolt holes drilled 
first. I suggested they could be punched; 
the man working the punching machine was 
told to try one, at once. The result is they 


Perhaps it enters into the con- | 
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It was made out of ‘a sewing ma- 
| chine cover, and I had to saw off the handle 
| of my large hammer before it would go in 
the box. 

As my tools accumulated I saw that I had 
|made a mistake inthe size, and just about 
the time I realized my mistake, another cub 
| thought he wanted my box, and offered a 
| lot of tools if I would swap. We swapped, 
and he had a box with no tools, while I had 
the tools and no box. 

My next tool chest was planned about the 
| same way some people plan a house—it may 
be too big now, but it isa good thing to 
have plenty of room for future accessions. 

During the three years I had this big box 
it became a regular nuisance. My tools 
didn’t occupy half of the space, so gradually 
my best lathe and planer tools found their 
way into the box; then planer parallels, 
flat drills, odd liners, bolts, washers, set- 
screws, bits of brass and steel, lathe dogs, 
| and all those conveniences which a man 

wants to have handy, and which he must 
| hide or lock up lest some other chap should 
get them. 
| Asa convenient receptacle for all things 
| needful this box was a decided success, but 
| as a machinist’s tool chest—where his small 
| tools ought to be accessible—the success was 
| wanting. 

My experience thus far with. tool chests 
led me to believe that one ought to havea 















































































































































have been punched ever since. |medium-sized tool chest for his personal 
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Curre’s Toon. CHEstT. 


One day later, in passing, I noticed the 
operative had advanced considerably, for I 
Was surprised to see bim with several small 
castings (malleable) at the shears cutting off 
a part of each—a piece about one-half inch 
thick by one anda half inch wide. When 
asked if there was not danger of breaking 
the machine, he thought not, and felt quite 
proud of the job. When we consider that 
scarcely any casting is malleated only on 
the outside, whilst the middle part remains 
unchanged, it is not safe to venture 
much. 

We use ferrules of the above metal for file 
handles about one-twelfth of an inch thick, 
and in breaking one I found only one-third 


of the whole thickness each side changed. | 


It has been tried here for wrenches, but with 


indifferent success, the jaws being soft, 


whilst the stems are too weak and _ brittle to | 


stand the strain. Wa. NEWTON. 


How Shall He Build His Tool Chest? 
Editor American Machinist: 

I notice in your issue of April 16th that 
one of your correspondents, Mr. L. W. 
Franklin, would like a design for a tool 
chest. The enclosed sketches represent a 
convenient chest suitable for a tool maker or 
machinist on small work, and may be of as- 


| sistance to Mr. Franklin in making his selec- 


tion. Ihave found that a tool box can be 
too large as well as too small, but the ques- 
tion of size depends largely on the nature of 


work engaged in, which latter determines | 
size of tools. 


too | 


| tools, and a good sized drawer with lock 
(and key) for those accumulations referred to 
}above, so when opportunity offered I sold 
| chest No. 2, and had another made, the de- 
sign of which is here given. The leading 
dimensions of this chest are 18'x11''x11”" out- 
side measurements, or 19x12"x11" if we in- 
clude the 4 inch strengthening strips around 
| the top and bottom of box. The lid is made 
one inch deep inside, which will form a good 
place for the larger try squares and straight- 
edges if suitable strips are nailed to the 
cover to secure them in position. A shallow 
till 1}'° deep by 44’ wide arranged to slide in 
the upper part of the chest will be found 
convenient for those tools which are not so 
frequently in use. 

The body of the chest (upper part) is in- 
tended for the larger hammers, monkey 
wrenches, screw-drivers, hack saw, surface 
gauge, and any large tools which it may be 
| desirable to keep in a tool chest. In the 

lower portion are three drawer., as shown, 
| which will be found convenient for the or- 
dinary every-day tools. If one has a good 
outfit one of the upper drawers could be re- 
served for calipers and dividers; the other 
for gauges—wire, drill, micrometer, screw, 





center gauge, depth gauge, ete., and the | 


lower drawer, divided conveniently into four 
compartments as shown at Fig. 4, could be 
kept for scales, small try squares, center 
square, bevel gauge, protractor, center indi- 
cator, etc., andsmall drills, tapsand reamers. 
For the fine tools the drawers should be 


}lined with felt or other suitable material, | 
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My experience was to get the first one too| which will also add much to the appearance 


of a well-kept tool box. 

A good point about the locking mechanism 
is, that one lock fastens the lid and all the 
drawers, thus avoiding the use of four keys. 
Two bolts 4, one on each side, towards the 
front, pass through the upper and into the 
lower drawer, as shown in Fig. 2, and can be 
removed by opening the lid, which is secured 
by a Yale lock. The bolts project through 
to underside of lid, which feature always in- 
sures the lower drawer being secured when 
the lid is closed, provided the bolts have 
been inserted. A shorter wire would hold 
the upper drawer, but might not seat every 
time in the lower. The cleat for sliding till 
does not extend to the front, so the bolt is 
readily withdrawn; the bend in bolt is only 
for convenience in handling. 

I saw achest made after this design in 
which the bolts were not withdrawn—the 
upper drawer in this case being narrower, 
and the bolts so arranged that the end fitted 
into a hole in the side of the lower drawer, 
anda projection pon bolt dropped intoa 
recess in the upper drawer, the latter being 
placed sufficiently far from the side of the 
chest to allow bolt to pass freely. ‘This ar- 
rangement will be better understood. by re- 
ferring to Fig. 3. When the lid is opened 
the spiral spring s lifts the bolt, and the 
drawers are free. To allow the lid to be 
closed without locking the drawers, the 
bolts are cut a little shorter than the top of 
the box, and a loose cap ¢ forms the head; 
when ¢ is removed the bolts are not of sufti- 
cient length to be forced into the drawers 
when the lid is closed. The cost of a box 
like this, made of walnut, fitted with brass 
handles, drawer pulls, and lock (excepting 
side bolts), was $13 for material and labor. 

CHIP. 
Editor American Machinist : 

I noticed the inquiry of L. W. Franklin 
how to make a tool chest. I may not 
know the ‘‘ best” way, but I have a chest 
about 24” long, 15” wide and 12” high in 
side, that I think is good. It does not open 
at the top, but the lid is hung on the _ bot- 
tom of the front. It is full of drawers 
which shut close together; they are 24”, 16” 
and 8” wide; all are 15’ deep (horizontally) 
and their vertical depth varies from 4" to 
3. The sides of the drawers are grooved, 
and slide on pieces let into the sides of the 
chest. Most of the drawers have blocks in 
them the form of the outside or inside of 
the tools which lie in them, which serve to 
keep the tools in place. Each drawer forms 
a cover for the one below it, and the chest 
may be turned bottom up without displac- 
ing any of the tools. Every tocl is reached 
by pulling out its drawer, and a vacancy is 
easily noticed. 

The pulls are formed by boring one or 
two 1” holes 24” apart, nearly through the 
fronts of the drawers from the _ inside, 
and $$" holes the rest of the way, and sheet 
metal plates fastened to the inside to cover 
the holes. 

Chests made in this way hold a large 
number of tools and material, and have no 
trays to be taken out and returned. 

Jas. H. WELLS. 

The above question, in your issue of April 
16, is one which has bothered many of us 
before, and perhaps will bother many more 
who come after us. Now I am not going to 
try to answer that question directly, but 
will give Mr. Franklin something to think 
about. After many years through which I 
had lugged around my draftsman’s kit, 
sometimes in a paper necktie box, or a cigar 
box, or some other kind of receptacle into 
which I could throw them when through 
using, and from which it usually took two 
or three minutes to fish out anything I 
might want, I came to the conclusion I 
wanted something handy. So, after think- 
ing a while, I brought forth the box which 
the illustration pretty fairly sets forth. I 
give this with the hope that he may be able 
to think of something that will be handy. I 
also hope when he thinks of something 





handier, that he will give it to the boys. 
Now this is not a machinist tool chest, but 
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a draftsman’s; but I think a machinist or 


any other mechanic’s tool chest built on | 


this plan would give satisfaction. As will 


| 


| 


be seen by the picture, it is only a chest of | 


drawers, with a cover and a 
which lets down in front. 

The top till is made solid with the body 
of the box. In this till I keep my calipers, 


front flap, 


| 


AME 
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Detroit Shop Notes. 


(Editorial Correspondence.) 

One of the newest enterprises of the city | 
of Detroit is that of the Leland, Faulconer | 
| 


|& Norton Co., who are preparing to put | 


and such machinists’ tools as a draftsman | 


sometimes needs. Directly under this till 
I have a drawer in which I keep my draw- 
ing instruments; this drawer is shown in 
Fig. 2. 

You will see there is a place for about 
everything a draftsman constantly uses. 
The sides and back end of this drawer are 
#’ high, the front and partitions }” high. 
The next drawer below is #” high, and used 
for triangles, in which there is room for four 
sets of three each, viz., 10’, 8’, 6’ and 4’, 
45°, 30° and 22.5°. The drawer below this 
is $ deep; this I use for my irregular 
curves, which consist of a set of nine me- 
chanical curves. The next is 4" deep, in 
which I keep a miscellaneous collection of 
curves, triangles, protractors, and such 
things as we use for special jobs. The 
next drawer is 1” deep, and was made to 
hold Patent Office bristol boards; the drawer 
for writing material is also 1” deep, and 
the drawer for books is 14’ deep. In this I 
can keep Haswell, Trautwine and two or 
three other thinner books. 
The bottom drawer is 4” 
deep, and it has an open 
front, but the top of it isa 
till 8’ deep; in this I keep 
colors, brushes and _ kin- 
dred material. The lower 
part is divided by a parti- 


| were both, until recently, 





| 


something new on the market in the way of | 
machine tools and special machinery. In|} 


|the firm are mechanics and engineers who 
| have a thorough appreciation of what good | 


work means, with the ability and determina- | 
tion to do it. Messrs. Leland and Norton 
connected with | 
the Brown & Sharpe Manufacturing Com. | 
pany, the former as traveling representative | 
and expert, the latter as designing engineer. | 
Both are enthusiastic mechanics, who are 
evidently interested in mechanical matters | 
because they cannot help it—being ‘‘ built 
that way.” Their shop is in the top floor of | 
the excellent stone building in which are the 
machinery store and warerooms of Charles 
A. Strelinger & Co., Mr. Strelinger being in- 
terested in the new venture, which has al- 
ready met with such a measure of success as 
to make it probable that the rest of its career 
will be comparatively plain sailing. 
THE TOOL GRINDER. 
Naturally, one of the first things that at- 


tracted my attention in the shop was the | 


tool grinder which we illustrated and de- 


mes. 


| 
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than it is generally given credit for, I was 
convinced that it at least has a vigorous 
competitor in this machine, which, even if 
the grindstone is to be used, is a most excel- 
lent mounting for it. 
however 


Great importance, 
, is attached by the builders to the 
emery wheel that is used on the machine, 
and Mr. Norton, who seems to possess an 
almost inexhaustible stock of emery wheel 
lore, says that the main difficulty is in the 
fact that proper wheels are not usually 
selected, and especially that for grinding of 
this kind the wheels usually selected are en- 
tirely too hard to do efficient service, and | 
that a very little variation in this respect | 
either way will make the difference between 
a wheel which will beat any grindstone out 


of the kind. 


THE WHEEL TRUING ROLL. 


distributed, but still considerably heavier in 
some places than in others, or with streaks 
running around the plug, showing that the 
bearing is not precisely uniform all over. 


|The other plug and its receiver are both 


ground on the B. & S. universal grinder, 
and when a narrow streak of the same mark- 
ing is put on this plug in the same way, and 
the plug turned within its receiver as before, 
the marking is so evenly distributed over the 
entire surface of the plug that no irregulari- 
ties can be detected, the bearing seeming to 
be absolutely uniform. The difference be- 
tween the fit of the two jobs is very striking 
and suggestive. and it is a very good object 
lesson as to the relative value of lathe work 
and grinding for journals of fast running or 


| of sight and one which will not do anything | fine machinery. 


HIGH SPEEDS AND BALANCING, 


For such a piece of work as the new in- 


One of the most interesting things about | ternal grinding attachment for the B. & S. 


this machine to me was the roll by which 
the wheels are kept true, and the curious 
form it has assumed by a tentative process. 
It is about 24’ in diameter, and is cut with 


a square thread 12 to the inch, the threads | 


being about 4," wide and 8” deep. Machin- 
ery steel is the material used, and, as will 
readily be perceived, the threads can be very 
easily deflected by side pressure on them 
with the fingers. They are case-hardened, 

and run on a steel arbor in phosphor 








tion, the smaller space 
being only 4” broad. In 
this I keep my ink and 
color saucers. In the 
larger space I keep some 
handy catalogues, such as 





are usually required for 
reference. 

The whole thing, in 
size, is about 11x17" 
x104', and when it is 
closed, locks with one 
lock. The convenience of 


this case is apparent; it 
is only necessary to pull 
out a drawer and take out 
what you want, without 
hunting. It saves time, 
and wear and tear of tools 
and finger ends. 

I usually pull out the 
instrument drawer and set 
it on the table, so it 
always handy to lay an 
instrument into its place, 
when through using. The entire 
made of tin, and the pulls are wire rings, 


is 


box is 


but there would be no trouble to make one} 


of wood. GEO. GUNTZ. 
ape 


Overhead Rights. 


Although any one may extend an over- 
head wire across or along a street, it does 
not seem generally known that no wire may 
pass over a house without the permission of 
the proprietor, even though the wire be in 
no way connected with the house. The 
owner may, if he pleases, take them all 
down, for his freehold extends from the 
center of the earth up to the sky. Thisisa 
principle that is not generally understood, 
but occasionally a householder is found who 
knows his rights and will not allow them 
to be infringed. Such a person was the 
landlord of a large boarding-house on Beacon 
Hill, who made the electric light company 
provide bulbs for the lighting of his dining- 


room in return for the privilege of stringing | 


wires upon his roof. Few persons are so 
well posted in the law as to know what 
their rights are, and it is an object with 
large corporations to keep them in ignor- 
ance.— Boston Courier. 
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bronze bearings. As can easily be 
demonstrated, they are very efficient in 
truing the wheels, whether emery or 
grindstones, but it is safe to say that 
few mechanics would suppose, previous 
to a trial, that such proportions would be 
most efficient. The philosophy of the 


square threads seems to be that the form 
with square corners is maintained until 
the roll is used up, but the lateral spring 
of the threads is, of course, not an im 
portant feature, since the rolls are found 


| universal grinder, for instance, it is safe to 
| say that only by grinding is such a machine 
| possible, its spindle, rumning at 18,000 revo- 
|lutions per minute, being absolutely de- 
| pendent upon the most accurate fitting and 
‘truth. In connection with this matter I may 
|mention an incident related to me by Mr. 
| Norton, which shows the importance of lit- 
tle things when such high speeds are made 
|use of. The pulley used on this attachment 
is made of a substance which is mainly 
paper, and which was used largely for 
|thrust bearing collars, until it was found 
that the pulp for the material was ground 
off by grindstones, which left just enough 
grit in it to rapidly cut out any metal with 
which it came into contact. It makes a 
good pulley for this purpose, however, and 
was secured to the spindle by a small screw, 
which passed through the pulley down to 
the spindle. In the first machines built this 
spindle was found to wear out of truth much 
more rapidly than it was thought it should, 

and finally it was noticed 

that the wear took place 


} 
| 
| 
| 
| 
| 











on the side next this screw, 
indicating that the differ- 


ence in weight between 
NG the screw and the material 
WAXD removed by drilling for it 


was sufficient to cause un- 











Fig. 2. 
to be as efficient when 
nearly worn out as when 
new, and the spring 
must necessarily be less 
as the threads are re- 
duced in height. The 
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scribed in our issue of March 12. A special 
study has been made of the problems in- 
volved in the construction of a satisfactory 
| machine of this kind, and all the arguments 
that were brought up in these columns for 
and against the emery tool grinder during 
|the discussion of the ‘‘Emery Wheel os. 
Grindstone” question, with others encoun- 
tered elsewhere, were carefully considered. 
It was believed that the reasons why the 
emery wheel grinder was less efficient than 
it should be for such work had been discov- 
ercd, and the object was to overcome the 
difficulties. The machine running in the 
shop has an emery wheel at one end of the 
spindle and the best imported grindstone at 
the other. They are the same size, and, of 
course, run under precisely the same condi- 
tions. The men who had grinding to do 
while I was in the shop uniformly chose the 
emery wheel, and I was told that it was 
always so, though some of them were at 
first prejudiced against the grindstone, and 
the emery wheel had to fight its way against 
this prejudice. At the time our illustration 
of the machine was made there were a dozen 
| or more of them in stock that have since 
| been sold and placed in various shops. I 
;saw a number of them in use during my 
travels, and though I believe myself that a 


William H. Weightman, consulting engi-| good grindstone, properly mounted, run at a 
neer, has removed from Para Building to 29| proper speed, and properly taken care of, 


Broadway (Columbia Building), New York. |is much more efficient for such grinding 





Tool Chest, essential points seem to 
be in the relative pitch 
and thickness of thread, 
though it is believed that these would need 
to be changed for different conditions in 
other respects. 
THE LATHE THE GRINDER. 
The shop is, of course, equipped with the 


“Ss. 


best of tools in the way of universal and sur 
face grinders, milling macbines, automatic 
gear cutters, etc., besides the primary ma- 
chine tools; the grinders and milling ma- 
chines being the latest productions of the B. 
& §. shops. 

An excellent method is taken for showing 
the difference between ordinarily good lathe 
work and grinding, for the benefit of those 

| who are not familiar with the comparative 
accuracy of the two kinds of work. There 
are two taper plugs which are about the 
size and proportions of the centers of the 
ordinary 15’ lathe. They each have knurled 
handles, and are fitted to internal gauges or 
receivers of equal length, being 
knurled on the outside. One of these re- 
ceivers has been reamed out and the plug 
fitted to it in the way that such work is 


these 


usually done by the average first-class 
Jathesman. When the hole and the plug 


are wiped off clean, and a streak of marking, 
composed of fine Prussian blue, is drawn 
along one side of the plug, it is put into the 
receiver and turned around in it so as to dis- 
‘tribute the marking. When taken out, the 
| plug is seen to be what would be called a 
good job of fitting, the marking being well 


even wear by reason of 

being slightly out of bal- 

ance, though there was 

no other indication of lack of balance. Two 

screws were put in diametrically opposite 

each other and the difficulty vanished. 
CASTINGS, 

One of the difficulties the new concern has 
had to contend with, but which they have 
now for the most part overcome, is in the 
matter of castings, it being found very diffi 
cult to get the kind of castings made in De- 
troit that they consider necessary for the 
kind of work they are doing, the result 
being that they have had some reason to re- 
gret that they did not start a foundry of 
their own at the beginning. In this experi- 
ence there may be a hint for new concerns 
starting in business in places where they 
propose to do a class of work not previously 
done there, for it is to be remembered that 
Detroit is something of a manufacturing 
city and that a great deal of very good work 
is done there in other lines, the stove-plate 
molders being especially numerous and skill 
ful in their work, while there 
shops and marine engine works. 


are also car 


Several new things in the way of tools are 


being considered, and in due time will 
doubtless materialize and be made the sub- 


ject of illustrations in our columns, so that 
it would be premature to mention them in 
detail now; but it may be said that there is 
every indication that original thinking is to 
be done on what is built, and that»very lit- 
tle is to be done simply because others have 
done the same thing. 


A NEW HOB. 


Considerable jobbing work is done by the 
new firm, and in connection with this I no- 
ticed method of worm wheels 


a cutting 


(Continued on page 10.) 
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All other com- | 


Naval Experiments. 


| There is perhaps nothing into which so 
much money is going, in the way of untried 
experiments, as into the navies of the world. 
Money is spent without stint upon all forms 


of naval vessels—vesselsembracing the theo- 


—— |ries of naval architects—yet no one knows 


| with anything approaching certainty what 
| the fate of these vessels would be in actual 
|engagement. Their steaming qualities can 
| be ascertained, and their behavior at sea 
lean be pretty thoroughly tested, but how 
they would stand the poundings of hostile 
shot and shell is ina great degree a mys- 
tery. There is no opportunity to actually 
test this, and it is, of course, to be hoped 
that there never will be. In fact, just what 
effect upon a modern warship the continued 
discharge of her own guns would have, is 
largely, in most cases, a matter of conject- 
ure. The cost of finding this out in the 
instance of heavy modern guns is too ex- 
pensive a luxury ; not alone the cost of each 
discharge of such a gun—quite a fortune in 
itself—but the fact that these guns will be 
condemned as unsafe after a limited number 
of discharges. 

The building of naval vessels is very 
much as if a manufacturer should build a 
thousand large steam engines—more or less 
—new in design throughout, embracing feat- 
ures never tried, before thoroughly testing 
one, 

But in the present temper of the nations 
of the world, formidable navies are necessi- 
ties; at least those supposed to be formida- 
ble. Every war vessel that is added to our 
own navy gives an American a little greater 
sense—if not exactly of security, at least of 
the country being able to keep along in point 
of independent dignity with other nations 
of the earth. There is perhaps no single 
important measure in which Americans are 
so nearly in accord as upon the advisability 
of expending the money necessary to pro- 
vide a respectable navy without unnecessary 
This and better coast defense are 
questions that do not seriously divide public 
|opinion. Fortunately, there is no room here 
| -always supposing the necessary money 
is judiciously expended—for political divi- 
sion. 

After all, and this is very satisfactory— 
| great navies are not built so much for use as 
| they are to do away with the occasion for 
their use. The country that is prepared for 
war is not likely to have war thrust upon it. 
And until there is a change in human affairs, 


delay. 





| 
| 
a change not imminent, the country that is 
| unprepared to defend its rights is unfortu- 


nate. We may deplore the necessity for the 
expenditure of so much money in prepara- 
tion, but such expenditure is in the interest 
of peace. This is not the age of great naval 
heroes; it is the age of great engineers, 
who plan and construct warships, unwit- 


tingly sometimes, to the end that there 
|shall be no fighting for them to do. Such 


;men are peacemakers, whatever their in- 
| tentions. 


While it does not appear necessary that 


'this country shall ape the first nations of 
| Europe in creating monster navies, it is im- 


portant that it follow not too far behind. 
The next ten years of the history of the 
United States will be, beyond much doubt, 
a record of activity in respect to offensive 
and defensive preparation. 
ape 


A Point About Steel. 


The causes from which trouble may come | 


with steel are innumerable. 
The rapid multiplication of small, porta- 


| understood that this is also true of the fire | 
land the forge in which the steel is heated. | 
| Of course, we do not mean to say that a dif- | 
| ferent size of forge should be used for every | 
| variation in weight of work; but we do) 
| mean to call attention to the fact that a fur- | 


nace suitable for heating for a steam ham- 
mer is unfitted for tempcring small drills and 
taps, and that a small portable forge is 


ing twenty pounds or more. 

Such forges have their uses, to which they 
are well adapted, but when a large piece of 
steel, such as a drop or trimming die, is to be 
heated for hardening, the conditions neces- 
sary to the success of the operation cannot 
be secured with such a forge. It is well 
settled that when such a piece of work is to 
be heated there must be a good body of clean 
fire, and that a considerable bed of the fuel 
must be below the work, between it and 
the tuyere openings. Then the character 
and distribution of the blast must be such 
as to keep this body of fuel at a nearly even 
temperature, and while its volume may be 
large, it must not be fierce and sharp, but 
mild and gentle. 

Just the opposite of these conditions are 
present with a small portable forge. No 
large body of fuel can be heated evenly upon 
it ; the blast coming from a few small tuyere 
openings, closely grouped together, must be 
sharp in order to get sufficient heat, and the 
resuit is an effect similar to that of a blow 
pipe, with intense surface and local heating, 
instead of the evenly distributed low heat 
absolutely essential to success in hardening 
such work. Then, too often, when the work 
cracks to pieces in quenching, the steel 
maker is blamed. 

Of course there is little of this particular 
kind of trouble in the large shops, for in 
them regular forges are always found, and 
itis to the owners of the small shops, particu- 
larly where ‘‘rooms with power” are hired 
for manufacturing purposes, that this is 
addressed, in the hope that it may show 
some one a cause of trouble with steel not 
previously suspected. 

Such’ small forges as we refer to are ex- 
cellent for the class of work for which they 
are intended, and small tools can be hardened 
with them as well as with any other forge, 
especially if charcoal is the fuel used ; but 
it should be recognized that they, like most 
other things, have their limitations. It 
should be remembered, too, that pure soft 
water is a good, if not the best quenching 
liquid, and that water in which more or less 
washing of hands with soap has been done 
is not pure water. The water and the tub 
containing it should be clean. 

A me 

Some stationary engineers, we are sorry to 
say, are inclined to look down upon fellow 
engineers who, in charge of comparatively 
small plants, do their own firing. Unless 
we are misinformed, there are associations of 





engineers that have declared against admit- 


’ 


call ‘‘ shovel engineers.” This appears to 
be an exceedingly shallow proceeding, savor. | 
ing pretty strongly of the shoddy aristoc- | 
racy order. There are, in associations of | 
stationary engineers, men who handle their | 
own coal, who are, in every particular relat- | 
ing to the management of a steam plant, | 


equal to those who are so fortunate as not to | 
be obliged to handle the shovel. And there | 
are more engineers who can manage a steam | 
engine well than there are who can use coal 
economically. The one who can do both is 
the better engineer. 
— oe | 

A correspondent is desirous of knowing, | 





ble forges is doing much to increase a cer- 
tain kind of trouble with it, and in fact this | 


particular cause of trouble with steel has | 


assumed proportions of considerable import- | 
ance, and by pointing out, as we propose to | 
do, some of the limitations of these small | 
forges, we hope to be able to render a service | 
to steel users, steel makers, and to the mak- | 
ers of the forges as well. 

Mechanics understand perfectly well that 
a hammer must bear some proportion to the 
size and weight of the piece of steel that is 


| to be forged with it ;_but it_is not so generally | spect. 


for practical reasons, how the term ‘‘mon- 
key wrench” came to be applied to this well- 
known tool. Tradition has it that ‘‘ Mon- | 
key” or ‘‘Monky” was the name of the 
inventor. If any of our readers have any | 
facts in regard to this, we shall be glad to| 
hear from them. 
oe 

Another correspondent, who writes that 
he has been in a kiln-dry when the tem- 
perature was 220° F., would like to know 
the limit of human endurance in that re- 





ting to membership what they derisively | 
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Literary Notes. 


AN EXACT REPRINT OF THE FAMOUS CEN- 
TURY OF INVENTIONS of the Marquis of 
Worcester. (First published in 1663.) With Intro- 


duction, Notes. and a Life of the Author. 
John Phin. 
Vandyke. 


By 
With portrait, after a painting by 


The object in reprinting the famous “‘ Cen- 
tury of Inventions,” as it is generally called, 


|is not to give any novel solutions of the 
utterly unfitted for heating a steel die weigh- 


problems which it sets forth, but simply to 
place this exceedingly interesting production 
within the reach of ordinary book buyers. 
The first edition was published in 1663, and 
although it has been several times reprinted, 
it is so scarce that copies are to be had only 
with considerable difficulty. It is said that 
this is largely due to the fact that all the 
copies that were procurable were bought up 
and burned by a rival inventor (Savary), who 
claimed to be the first inventor of the steam 
engine. Great care has been taken to repro- 
duce exactly (so far as modern type, etc., 
could do it,) the edition published by the 
marquis himself. 

Many persons claim that the Marquis of 
Worcester anticipated many of our most im- 
portant modern inventions and discoveries. 
But by careful perusal of this work, which 
cannot fail to be interesting to any one, the 
intelligent student will undoubtedly conclude 
that many of the alleged inventions de- 
scribed in the ‘‘ Century ” were solved only 
in the imagination of the marquis. Many 
of the inventions described have only recent 
ly been brought to a degree of perfection 
of which the marquis could have had no 
idea. Indeed, it may be said that there has 
not been brought to light one scrap of writ- 
ing, or one fragment of a model, that tends to 
show that the marquis ever developed a suc- 
cessful invention, or that he ever carried one 
to such a degree of completion as would en- 
able a modern mechanic to profit to any ex- 
tent by his labors. But by these remarks 
we do not wish to impugn his veracity; he 
was undoubtedly honest, a keen student, 
and an enthusiastic inventor. He was prob- 
ably gifted with a vivid imagination, like 
many of our modern inventors, who, after 
having worked out their ideas on paper, and 
made crude models, have no hesitation in 
risking their lives on the result, but are nev- 
ertheless doomed to disappointment when 
the invention is put to a test in actual 
practice. 

The short sketch of the life of the mar- 
quis, and the Introduction, is very ably 
written, and shows much painstaking and 
research. 

The book is published by the Industrial 
Publication Company, New York. Price, $1. 


THE PATENT SYSTEM OF THE UNITED STATES, 
SO FAR AS IT RELATES TO THE GRANTING 
OF PATENTS. A History. By Levin H. Camp- 
bell, Assistant Examiner in the United States 
Patent Office, Washington, D. C. Illustrated. 
The author has prepared a little work on 

the subject named above, that cannot fail to 

interest readers of almost every class. He 
has done this at, undoubtedly, a good deal 
of cost in time in making the required re- 


searches. Beginning with the early English 


| system as necessary to an understanding of 


the early practice in this country, he follows 
with the Colonial and State practice in this 
country, the power in the constitution to 
grant patents, and patent law from early 
times in the history of this country down to 
the present time. Much new matter is pre- 
sented, that is, matter that has not before 
appeared in popular print. The book is well 


| worth the price for which it is sold, viz., 


fifty cents. 


Mr. William Barnet Le Van, of Philadel- 


| phia, Pa., has reprinted, in pamphlet form, 
a paper read by him before the Franklin 


Institute, and printed in the Journal, on 
‘* Riveted Joints in Boiler Shells,” There is 


a good deal of interesting and instructive 


matter in the pamphlet. 
me 


In our illustration, last week, of the en- 
gines of the Italian steamship ‘‘Sirio,” we 
failed, by an oversight, to state that we 
were indebted for the drawings and the 
main points of the description to Mr. Charles 
de Grave Sells, of Genoa, Italy. 
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ses SWERS. 


Questions ¢ pry tee ihaling to dtu dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 











(208) ‘E. R. T., ——, N. Y., writes: 
Please state where I can get the standard 
code of railroad signals and train rules in 
book form; also state price. A.—Write to 
Wes. Allen, secretary of the General Time 
Convention, 46 Bond street, New York. 


(204) J.J. L., Haselton, Ohio, asks: Can 
gas or air, if supplied in sufficient quantities, 
be used in place of steam in running any 
ordinary steam engine? A.—Gasor air can- 
not be used with advantage in an ordinary 
steam engine. Air or gas motors require a 
construction different from that of an ordi- 
nary engine. 


(205) G. F. N., Perth Amboy, N.J., writes: 
Referring to your answer to Question 60, 
in your issue of February 5, I think you 
have made a mistake in your computation. 
I cannot get as great a pressure as you have 
made it. Please send me the right answer. 
A.—Instead of 308.13, which is the area 
given for a piston 22 inches diameter, read 
380.13; you will then find the answer to be 
correct. 


(206) W. T., Greenbush, N. Y., writes: 
I have read with interest your article on 
‘“What to Study, and How to Study.” I 
would like to take up the course of study 
laid down; but unfortunately I am _ not 
familiar with the science of numbers. Please 
point out an arithmetic that one of ordinary 
intelligence can use for self-instruction. A.— 
There are many excellent arithmetics pub- | 
lished, and it seems to us that you can hardly) 
fail to make a good selection. But since, in 
the article referred to, we have mentioned 
Prof. Olney’s geometry and algebra, it may 
be well to get the ‘‘ Elements of Arithmetic ” 
by the same author. 


(207) G. H., ———, writes 
some lead burning to do, @. e., some tanks to 
make to hold sulphuric acid. Can you or 
any of your correspondents tell us how to do 
it? Can it be done with a plumbers’ ordi- 
nary blow-pipe ? Do you know of any work 
published on this matter? A.—We under- 
stand that this is done by some form of self- 
blowing alcohol lamps or heaters. We are 
not, however, familiar with the details of the 
process, and think the work must be done by 
one who has had experience in that line. Per- 
haps some of our readers can give full in- 
formation. There is no book on the subject, 
so far as we are aware. 


(208) W.E. H., , asks: Will you 
please inform me how to harden dies, such 
as are used in stocks for cutting bolts, ete. 
so that the outside or rim will be soft ? 
A.—The method adopted for this would have 
to depend upon the proportions of the dies, 
somewhat. One way would be to arrange 
for passing a stream of water through the 
die by holding it in clamps having holes 
through them for the water to pass through. 
Another way would be to cover the portion 
that is to be left soft with a cap of heavy 
sheet metal in such a way that the water 
will not come into contact with it when hard- 
ening. Another way is to draw the temper 
by placing the die within aring of heated 
iron, this ring being heated so hot as to draw 
the temper nearly all out of the outer por- 
tionS of the die before the heat reaches the 
inner part. The particular method adopted 
must, as we said above, depend on the pro- 
portions of the die. Please also tell me 
how to cut a gear on is universal milling 
machine, which is not given in the table’ 
A, —You will find articles on this subject in 


We have 


the issues of October 31 and Dec. 12, 1889; 
Jan. 23, May 22, July 10, Aug. 14 and Oct. 
16, 1890. 


(209) S. V., Boston, Mass., writes: There 
is a difference of opinion in the shop in re- 
gard to turning ataper. I maintain that the 
tool should be on the center every time a 
fresh cut is made, otherwise the same taper 
will not be preserved. Would you kindly 
show some simple drawings illustrating the 
errors with tools, say, ¢ inch or 4 inch above 


the centers, and give as many views as pos- 
sible? A.—We can give these drawings, 


but we think there is a better way of making 
the matter plain to those who cannot reason 
it out. Take a piece of wood and center it 
in the usual way for the lathe. Set the 
lathe to turn the greatest taper possible, and 
put in a tool which can be made to cut at or 
near the top of the piece of wood. Arrange, 
if possible, so that the tool will pass over 
the center of the piece at about the center of 











its length. Thesides of the piece will then 
be double curves, and the reason for it will 
be readily seen. When the cutting point 
of a lathe tool moves in a line parallel | 
with the line of centers a cylinder is pro- | 
duced. When it moves in a line which is! 
not parallel with the center line, but inter 

sects it at some point, a cone or taper with 
straight sides is produced. When it moves 
in a line which is neither parallel with the 
center line nor intersects it at any point, 

neither of these forms is produced, but the 
work will have a curved outline. You will 

find drawings illustrating this matter in our 
issues of Feb. 4, April 8, and May 6, 1882, 

which may be obtained through any news 
dealer. But we advise trying the experi- 
ment described above, which will show in an 

exaggerated form just what occurs when a 

taper is attempted to be turned with the tool 

elsewhere than level with the center. 


(210) J. F., —, writes: I wish to 
run a saw 2,400 revolutions a minute, and | 
my main shaft runs 90a minute. Pulley on 
saw arbor is 5inches diameter. I wish to| 
know an easy way to find the diameter of | 
pulleys for line and countershaft. A.—| 
Dividing 2,400 by 90, we find that the | 
of speed between the saw arbor and line 
shaft is 26.6. It is best toincrease the speed 
in nearly the same ratio from lineshaft to 
countershaft, and from countershaft to arbor, 
and to find the ratio for each we take the 
square root of 26.6, which is 5.157. Multi- 
plying 5 inches (the diameter of pulley on 
arbor) by 5.157, we get 25.867 inches for the 





larger pulley on the countershaft, and we 
may make this even 26 inches. Now, if we 


chose 8 inches for the diameter of the smaller 
pulley on countershaft, we multiply this by 
the same number, 5.157, and we get 41.256 
inches for the diameter of pulley on the line 
shaft, and we may make this even 41 inches. 
If two countershafts were to be used, thus 
making three steps in increasing the speed, 
we should have taken the cube root of 26.6 
for the ratio of the pulleys for each step. 
It is not always practicable or desirable, 
however, to have a uniform ratio of increase 
of speed, and where this is the case, the 
sizes of the pulleys are usually determined by 
trial computations, which are made by mul- 
tiplying the speed of the line shaft by the 
continued product of all the proposed drivers, 
and the speed of the arbor by the continued 
product of all the proposed driven pulleys. 
If the two products are equal or nearly so, 
the pulleys are right; if not, then one or 
more pulleys must be changed until the two 
products are nearly equal, remembering that 
the greatest proportionate increase of ‘spe ed 
can usually be obtained by long, horizontal 
and crossed belts. 


(211) J. J. <A., Ironton, Ohio, writes: 
Please give me a formula for computing the 


correct proportions of levers for safety 
valves; and also for finding the bending 


moment of the same. A.—Let a be the cen- 
ter line of the valve spindle; / the distance 
in inches from a to the center line }, drawn 
vertically through the center of the weight 
W; and let W denote the number of pounds 
of the weight. The dangerous section of a 
safety valve lever is at a m,; now neglecting 
the weight of the lever, the bending mo- 
ment for the section a mis WX Jl. For 
static equilibrium, this bending moment is 
equal to the resisting moment; the latter is, 
for all rectangular beams whose sides are 
vertical; equal to } Rb d*®, in which FR is the 
stress in the upper and lower sides of the 
lever or beam. It is customary, in practice, 
to use a fractional part of F, called the 
factor of safety, when beams are to be pro 
portioned. About } to } of F& is used for 
wrought-iron, which gives for the safe valve | 
of R per square inch about 10,000 to 12,000} 
pounds for wroughtiron; 6 denotes the 
breadth; and d, the depth of the lever all in 





| 


inches. Hence, from the foregoing we have 

WxXt=ixRxdxa@ (1) 
If we adopt 12,000 for the value of R, we 
have 


Wx 1 = 2,000 x bx a? (2 
There is no established rule for finding the 
ratio between the breadth and depth, hence 
one of these dimensions must be established 














arbitrarily. 
the depth equal to s'; of the length / 
with the depth established, we can find the | 
breadth by the following formula: 
‘ Wx i (3) 
2.000 * d2 
To show the applic ation of formula 


Probably a good rule is to make 
Now | 


3, let 

us take the following example: The le ngth | 
lof the lever (see sketch) is 40 inches; the | 
weight W is equal to 100 pounds; what | 
should be the proportions of the lever? If 
we make the depth ata equal to x5 of /, 


| 
| then d will be equal to 2 inches. 


| Manning, Maxwell & Moore, 


| Electrical work, superior facilities, 


Now sub. | 
stituting for the symbols in formula 3 their 
values, we have 
= 100 x_40 = 0.5 inch. 
2,000 xk 2x 2 

Hence the dangerous section a m is 2 inches 
deep and 4 inch wide. If now the breadth 
is kept constant, we can, in a way similar 
to the foregoing, find the depth of the lever 
at any other section. For instance, let it be 
required to find the depth for a section at ¢ 
at a distance of 2 from the center of the 
weight. We first find the bending moment 
for that section; it is equal to WX 2. 


Since the bending moment is equal to the} 


resisting moment, we have 

xX t = 2,000 x bX a’, 
from which we get 
‘Wx 

qd= . 
* 2,000 x > 
if x = 20 inches, all the other data 
ing the same as before, we have 


100 x 20 / : 


2000 XD 2 = 1.41 inch. 
If we make the upper edge af straight, 
then for uniform strength and uniform 


remain- 


a= 


breadth the lower edge will be a parabola 
instead of a straight line m n. <A lever 
whose lower edges are curved will be too 


expensive to make, consequently the parab- 
ola is replaced by its tangent, or, in other 
words, the lower edges are made straight, 
tangent to the parabola ata, which makes 
the depth fn at the end of the lever equal 
to one-half of the depth a m of the danger- 
ous section. Consequently for safety valve 
levers we first find the depth and breadth 
of the dangerous section, as we have ex 
plained, and then keeping the breadth con- 
stant, we make the depth at the end of the 
lever equal to one-half of the depth of the 
dangerous section, and all the edges are 
made straight. Many safety valve levers 
are made of the same de ‘pth and breadth 
throughout; the extra metal is not wasted 
since an equivalent amount can be deducted 
from the weight W. If, in this case, the 
weight of the lever is taken in account, the 
bending moment for the dang rous section 
is 
wn 6+ F254 

In which Q denotes the weight of the lever 
from the section a m to the end fn. Since 
the bending moment must be equal to the 
resisting moment, we have 


wxo+(@X')= 


2,000 xk b & d?, 
from which ? or d can be easily computed. 
The bending moment fora tapered lever, 
when its weight is taken into account, is 
(WX D+ (0X9, 
in which 7 is the distance from the danger- 
ous section to the center of gravity of that 
portion of the lever, which extends from 
the section a m to the end fix. The form of 
the lever from a to e will depend on the de- 
sign of the safety valve. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not ‘ater than 
Saturday morning for the ensuing week's issue. 


Geo. B. Grant’s new book is advertised on page 20. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J.H. Wells, Tampa, Fla 


N. Y. City Bolt & Nut Co., Limited. 

*Bradley’s Power Hammers, the best in the 
world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y 

The Improved Justice Hammer. Williams, White 
& Co., Moline, IL., manufacturers. 

Pattern and Brand Letters. A _ variety of sizes | 
and styles. Heber Wells. 8 Spruce St., New York. 


Machines kept in 
111 Liberty St., 
Ice and Refrigerating Machines, 155 sold. 8 and all 
successful. David Boyle, 521 Monroe St., Chicago, IIL. 
Get particulars of our new Wall, Suspended and | 
Radial Drills. C.H. Baush & Sons, Holyoke, Mass. 
Selden Packing for stuffing-box, with or without | 
| rubbe rcore. Randolph Brandt, 38 Gortlandt St., 


Davis Key-Seating 


. Meriden, Conn. 
The original, 


Meriden Machine Tool Co. 
$13.00 I. Dea L. Drawing Stands. 
Send for postal. W.S. Rogers, Troy, N. 

To get the best work out of a Star Hack Saw, 
bear down heavily, and draw it very slowly. 

8. A. Smith, 23 So. Canal St., Chicago, Ill., agent 
for Appleton Mfg. Co.’s Emery Grinding Machinery. 

Audubon Machine Works, New Haven, Conn. 
builders of ma 
chinery, heavy and light. 

Guild & Garrison, Brooklyn, N. Y., 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

For the latest improved Eccentric Hook, Con 
necting Rods and Stub Ends, address T. C, Dill 
Machine Company, Philadelphia, Pa. 


| contrivances,ete. 
| 8vo. cloth, $3. Catalogue of 


S. W. Card & Co., Mansfield, Mass., 
thing in the line of Taps and Dies. 8S. 
S. Canal St., Chicago, Western Agent. 

For the Latest Improved Diamond Prospecting 
| Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son St., Chicago, Il. 

Self-adjusting Hand-screw for pattern makers, 

cabinet makers and wood workers generally; send 
for circular. Wm. H. Denney, Lancaster, Pa. 

‘Twenty Years With the Indicator,’ by Thos. 
rey, Jr., 10,100 sold. Price $2.50. Order of book- 
seller; ti ike no other. 

N. Y. City Bolt & Nut Co., Limited, 33 and 35 Des- 
brosses St., N. Y. City. manufacturers of Machine 
Bolts of every description. Write for estimates. 


make every- 
A. Smith, 23 


25’ ( “Only Drill Press built on 

82" s *Ko-rekt* principles, 

37’) even if they come from Jersey.’ 
42" | Gould & Eberhardt, New Ark, N. 


DuBois & DuBois, Patent Attys, 715 11th St., 
ington, D. C., procure first-class patents. Se nd stamp 
for illustrated pamphlet, ** March of Invention,”’ con- 
taining valuable information, and list of references. 

Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 

Foot and Power Presses for Metal, Paper and 

Leather; perforating dies aspecialty; estimates given 
for special Machines or Dies. Edwin B. Stimpson & 
Son, Manufacturers, 31 Spruce St., New York. 

Every draftsman needs one. The Engineer’s Sketch 
Book of mechanical movements, appliances, devices, 
,by T. W. Barber. 1,936 illustrations, 
books on mech. subjects 
N. Spon, 12 Cortlandt St., New York 

Hawkins’ Hand Book of Calculations for Engi- 
neers, Firemen and Machinists, is a work of instruc 
tion and reference, 10 parts, 25 cents each; (bound, 
$2.50). Send 25e. for Part I, and sub. blank for the 
series. Theo. Audel & Co., Pubs., 91 Liberty St., 
New York. Catalogue free. 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C) H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 
adapted for Heavy Ste amship Repairs. 

Club Rates.—If noone is getting up a club for the 
AMERICAN MACHINIST in your town or establish- 
ment, send for Circular of New Club Rates, and 
try it yourself. Address AMERICAN MACHINIST, 96 
F ulton St., New York. 


‘Binders’ for the American Machinist. Two 
styles, the ** Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 

ws ator Practice and Steam Engine Economy. 
By F. F. Hemenway. Contains plain directions it 
using the indicator and making all required calcu- 
lations from the diagram, also the principies of 
economy in operating steam engines and current 


oor 


free, E. & F. 


practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 538 


East 10th St.. New York. 











Pekor is reported as to erect a machine shop 
at Columbus, Ga. 


C. F. 


Another cotton-mill will probably be erected at 
or near Chester, S. C 

E. H. Mason, of Atlanta, Ga 
chine shop in Madison, Ga 


. Will establish a ma 


The machine shop of P. C. Close 


will be enlarged and rebuilt. 


(Augusta, Ga., 


It is stated that J. Alston will at once erect a ma- 
chine shop in Greenwood, 8. C. 

A proposition has been made for the erection of a 
$12.000 ice factory, at Marlin, Texas, 


A stock company will probably be organized to 


| erect a cotton-mill at High Point, N.C. 


establish a mill at 


Ohio, to make tubes for bicycles. 


An English company is to 
Shelby, 
It is proposed to organize a $25,000 stock company 
to erect a cotton-mill at Carmichael, 8. C. 
establish 
and also steel spring works. 


At Oxanna (Ala) plans are afoot for 


ing a bolt factory, 





wee k by| 
ag 


manufacture 


It is reported that the Fort Payne (Ala.) Coal and 
Iron Company will erect an electric light plant 
5.000 stock com- 


| It is proposed to organize a $2 
‘armichael, 8S. C 


pany to erect a cotton-mill at ¢ 


A stock company has been organized to establish 


| a foundry and machine shops at West Point, Md. 


| The Bates Steel and Iron Company, capitalized at 


| $100,000, have been incorporated at Columbus, O. 


Works has erected build 
works, at 


| The Demorest Machine 


ings and started machine Demorest, Ga. 


It is stated that a rolling mill is to be erected in 
| Baltimore, Md., by ©. D. Beckwith, of Paterson, N J. 


The Elison Machine Works, of Montgomery 


‘| County, have been incorporated at Richmond, Va 
Crank pin Machines. Pedrick & Ayer, vhile 
| dcekiee Pa. C.F. Kane, of Martin’s Ferry, Ohio, has estab 
| Planer Chucks—Greenwood’s Universal. Pedrick | lished a branch machine shop in Mannington, W. 
| & Ayer, Philadelphia, Pa. Va 
Light Special Machinery and Tools to order. T he | 
|} W.J. Johnson, of Oska.oosa, Iowa, will establish 
a foundry and machine shops at Grand Junetion 
Coil 
F. H. Poor, Haverhill, Mass., will build a machine 


shop and foundry for the manufacture of steam 


pumps. 
Florence, 
will erect a cotton-mill 


| The Imperial Cotton-mills Company, 
| Ala., recently incorporated, 
at once, 

The Michigan Rolled 
Detroit, Mich., 
tal of $50,000, 


Steel Wheel Company, of 
has been incorporated, with a capi 
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The Fairbank Zine Company, of St. Louis, Mo., | from Newport, Ky. The new organization will be 
has filed articles of incorporation. The capital | Known as the Salem Rolling-mills Company. The 


stock is $20,¢00. 

A cotton-mili, to be known as the Fingerville 
Cotton-mill, is reported as in course of erection at 
Fingerville, S.C, 

A $25.000 stock company will, it 
Macon, Ga., to erect an agricultural 
implement factory 

HA & Co., Chattanooga, Tenn., will 
put in new machinery and enlarge their saw-mill, 
ata cost of $15,000. 


ganized at 


Johnson 


Iron works and machine shops are to be erected 
at Florence, S. C., by the recently incorporated 
Florence Iron Works 

The Howard-Harrison [ron Company, at Bes 


semer, Ala., commenced work on the 18th ult. They 
will employ 1,000 men. 

Mr. Tipton, of the Dalton Development 
organizing a company in the Eastern States to erect 
car works at Dalton, Ga. 


is 


CO. 


According to report, the Harrisonburg Land and 
Improvement Company, of Harrisonburg, Va., have 
secured a large steel plant 

The Kelly Axe Manufacturing Company, of Louis 
ville, Ky., contemplate the improvement and en- 
argement of their axe works. 

The organization of a stock company to erect 
another cotton-mill on the co-operative plan is 
projected at Lexington, N. C. 

There is a report that the Amherst Development 
Company has secured a cotton factory to be lo- 
cated on its land at Amherst, Va. 

A rolling-mill for the tack association may be 
located at East Taunton, Mass. It is understood 
that negotiations to that end are now being made. 

The South Pittsburgh Electric Light and Power 
Company is reported as to increase the capacity of 
its electric light plant at South Pittsburgh, Tenn. 

A foundry and pipe factory is to be established at 
New Birmingham, Texas, at acost of $100,000. Act- 
ive work on the plant will begin at an early date 

The St. Louis (Mo.) Steel Foundry Company will 
rebuild their works at East St. Louis, recently 
burned, as soon asthe matter of insurance 1s ad- 
justed. 

Lee & Hoff are erecting a new plant at St. Paul, 
Minn., for the manufacture of boiler tube expan- 
ders, which will be double the capacity of the old 
plant. 

Skinner & Scott, wheel manufacturers at Lynn, 
Mass., are building a new factory, 131x60 feet. four 
It will be equipped with all the latest 
machinery. 


stories. 


A brass foundry is to be erected by Nixon & West 
at Chattanooga, Tenn., to manufacture builders’ 
hardware, journals, etc. The cost of the foundry 
will be $30,000. 

The Champion Warehouse and Compress Com- 
pany, Wilmington, N. C., has increased its capital 
from $100,000 to $500,000, and will erect a jute- 
bagging factory. 

A Cleveland concern making a new style of steel 
car, and giving employment to 1,000 men, is nego 
tiating for the Whiteley Reaper Works, on East 
street, Cleveland. 


At Fort Payne, Ala., it is understood that $75,000 
will be expendedin improving and putting in opera 
tion the hardware factory of the Alabama Builders’ 
Hardware Company. 


The O. L. Packard Machine Company, of Milwau- 
kee, Wis., has filed articles of incorporation signed 
by W. 8S. Williams, Fred. IH. Kappe, Fred. Hilde- 
brand and James Morrison. 


A Mississippi party is in correspondence with the 
Board of Trade relative to the organization of a 
stock company for the purpose of erecting a $40,000 
cotton-mill in Shreveport, La. 

The Uvalde Ice, Gin and Milling Company, recently 
organized at Uvalde, Texas, to erect an ice factory, 
cotton gin and press and grist mill, has been incor 
porated, with a capital stock of $20,000. 


The United States Iron and Steel Plate Works, at 
Demmler, Pa., are running to their full capacity, 
and the company are arranging for several addi 
tions to be made at the plant this summer. 


It is stated that subscriptions to the amount of 
$50,000 have been made by Pineville (Ky.) parties, 
with a view to inducing a Pittsburgh firm to re 
move its 70-ton furnace to the former place. 


J. W. Bryan, J. O’Hara and 8. D. Rouse have incor 
porated the Turner-Bearc Brake Company, at Coy- 
ington, Ky., to manufacture brakes for locomotives, 


cars, wagons, ete. The capital stock is $10,000,000 


The new plant of the Boston Iron and Steel Com 
pany, in course of erection at McKeesport, Pa., is 
rapidly nearing completion. The furnaces are 
about completed, and part of the machinery is on 
the ground. 


The Salisbury Cotton-mills Company, Salisbury, 
N. C., has decided to build the new cotton-mill, and 
will issue $75,000 additional stock for the purpose. 
Main building will be 300x125 feet, and will contain 
75,000 spindles. 


The Steinhilber Combination Car Company, of 
Chicago, Ill., has been incorporated, to manufacture 
and sell stock, freight and coal-chute cars. Capital 
stock, $500,000. Incorporators, Wm. Fuller, M. B 
Mills and A. B. Fuller 

Work will soon be commenced on the rolling-mill 
at Salem, Va,, which has been moved to that place 





is stated, be a 


capital stock is $100,000. 

The Turner-Beard Car Brake Company (Coving” 
ton, Ky.,) capital, $10,000,000, has received a char- 
ter. James W. Bryan, J. O’Hara, and others, incor- 
porators. A patented brake for cars and locomo- 
| tives will be manufactured. 


The directors of the Midway Company held a 
| recent meeting at Roanoke, Va., and decided to put 
the iron works into immediate operation. Work 
upon the machinery will begin at once, and in a 
few days the mill will be turning out spikes, etc. 

The Steele Signal Company, of Chicago, Ill., has 
been incorporated, to manufacture and deal in all 
kinds of railway appliances and devices; capital 
stock, $1,000,000. The incorporators are Charles 
Higgins, Harry W. Powers and Robert E. Davidson. 
| H. D. Emerson, T. J. Creaghead, C. L. McCrea 
and others have incorporated the Creaghead En- 
gineering Company, at Covington, Ky., to manu- 
facture all kinds of electric, mechanical and manu 
facturing appliances. The capital stock is $25,000. 

The Lone Star Iron Company, of Jefferson, Texas 
wish toamend their charter, increase their capital 
stock, and provide for the issuance of bonds for 
the erection of a steel plant. A special meeting 
will be held at their office in Chicago, Tll., on May 4. 

The Davis Gun Company, located in Assonet, 
Mass., is agitating the question of an extension of 
business, and an addition will probably either be 
built to the present shop, or a branch factory 
started in some town in the southeastern part of the 
State. 

The Gatdner Steam Pump Company has been in- 
corporated, at Quincy, Iil., with a capital stock of 
$50,000, to manufacture steam pumps. The in- 
corporators are Robert W. Gardner, D. C. Neustat 
and J. W. Gardner. Buildings are now being 
erected. 

The Penberthy Injector Co., Detroit, Mich. (New 
York office, Donegan & Swift, 11 Murray street.) 
manufacturers of the Penberthy automatic (restart 
ing) injector, inform us that since starting busi- 
ness 42,000 of these injectors have been placed on 
the market. 
There is water-works agitation in Braintree, 
Mass.; Dartmouth. N. S.; Richlands, Va.; Avoca, 
Iowa; Middletown, N. Y.; Cincinnati, O.; Union, 
Oregon; Uniontown, Ala.; Lonaconing, Md.; River- 
dale, Ill.; Waitsburg, Wash.; Canton, O.;  Fair- 
mont, W. Va. 

The Albion Lron Works Company, of Victoria, B. 
©., will erect and equip suitable shops at Esqui- 
mault, B. C., inthe immediate vicinity of the dry 
dock there, the better to enable them to carry on 
that branch of their business calling for repairs to 
vessels in the dock. 

It is intended to utilize the old Mason Machine 
Works and boiler shop, at Taunton, Mass., for the 
manufacture of the new American carding machine. 
Necessary machinery is to be put in at once, and in 
the near future it is expected that an extension of 
the works will be made. 

The Norfolk (Va.) Supply Company, with a capi- 
tal stock of $50,000, has been incorporated by B. D. 
Groner, president; T. E. Elliott, vice-president, and 
F. J. Bain, secretary, for the purpose of establish- 
ing machine shops for the manufacture of railroad. 
steamboat and other supplies. 

The stock company recently organized by J. W. 
Womeldorf, of Cincinnati, Ohio, as president, to re- 
move a Newport (Ky.) rolling-mill to Salem, Va., 
wili be known as the Salem Rolling-mills Company, 
witha capital stock of $100,000. It is stated that 
work will soon be commenced. 


The Martinsburg (W. Va.) Mining, Manufacturing 
and Improvement Company has accepted the prop- 
osition from eastern capitalists to erect a tube 
works in that city. This plant will be known as 
the Martinsburg Tube Works, and will give em- 
ployment to about one hundred hands. 


A contract has closed by the Basic City (Va.) Com- 
pany, whereby the Cochrane Roller-mill Company, 
of Escanaba, Mich., will remove its plant to the 
former city. General machinery and castings, 
chilled grain rolls, chilled iron and castings of all 
kinds comprise the work which will be done. 


Bridgeport (Conn.) people are offering the Page 
Typesetting Machine Company a lot of land, anda 
building, free of rent and taxes for ten years, if 
they will remove the concern from Hartford to that 
city. Mr. Page thinks the company will, after the 
machine is in the market, employ 5,000 workmen. 


The Schultz Bridge and Iron Works has been 
incorporated by Pittsburgh parties. The plant will 
be located at Chartiers Station, Pa., and all kinds 
of bridge and structural iron work will pro- 
duced. H. W. Oliver is president. The directors 
are T. S. Bigelow, A. R. Schultz, D. D. Oliver and 
T. W. Herzogg. 


be 


Swift’s Iron and Steel Works, located at New 
port, Ky., and lately purchased by the Cincinnati 
Corrugated Iron and Steel Company, will com- 
mence operations sometime in May. It is said that 
Mr. L. F. Hubbard, of Covington, will be the super- 
intendent. The new company will employ several 
hundred hands. 


The firm of Harley & Diebel, machine manu- 
delphia, has changed hands. Mr. Diebel has bought 
his partner’s interest, and will remove the works 
to larger quarters at Third and Cumberland streets, 


where he will put in new tools and largely increase 





equipment and facilities. 





B. M. Jones & Co., 11 and 13 Oliver street, Boston, 
sole representatives, in the United States, of Samuel 
Osborn & Co., Sheffield, England (manufacturers 
of ‘‘Mushet” steels), have opened a branch office 
at 148 Liberty street, New York. They are also 
agents for the ‘Taylor’ Yorkshire iron for stay- 
bolts, piston rods, etc., etc. 

The John,F. Byers Machine Company, of Raven- 
na, Ohio, recently organized with E. R. Crowell, 
president; Marvin Collins, secretary and treasurer, 
and J. F. Byers, superintendent, has just finished 
the construction of its brick machine shop, 28x120 
feet. It is the company’s intention to add a large 
foundry building the coming summer. 

The Reeves Iron Company, of Canal Dover, O.. 
are making some very extensive additions to their 
plant. They have under construction a building 
258 feet longand 65 feet wide at one end, and 180 
feet at the other, for the manufacture of sheet-iron 
and galvanized iron. The building and plant, when 
completed, will cost not less than $100,000. 

The Pullman Palace Car Company has closed 
negotiations for an extensive new manufacturing 
site, at St. Louis, Mo. This purchase covers an area 
about four times greater than that formerly occu- 
pied by them. The price paid aggregated $137,000. 
It is stated that fully 1,000 men will be employed in 
the new plant, which will soon be commenced and 
pushed to completion without delay. 


L. Schutte & Co , of Philadelphia, manufacturers 
of injectors and jet machinery, are soon to begin 
the erection of a new six-story factory and machine 
shop, 85 feet square, on the site of their present 
building at 12th and Thompson streets. The old 
building will be occupied just as usual, while the 
new building goes up around it. The new place 
will afford largely increased facilities. 

The Laughlin Manufacturing Company, of Louis- 
ville, Ky., have closed a contract with the Harvey 
Land Association, of Harvey, Ill., a suburb of Chi- 
cago, for 485x200 feet of property, fronting south on 
151st street, to be utilized as a factory site. The 
Laughlin Manufacturing Company, of which S. E. 
Bliss is manager, will employ about 150 men at 
their works, in the manufacture of shafting and 
pulleys. 

D. Saunders’ Sons, Yonkers, N. Y., have issued a 
new 1891 catalogue entirely devoted to machines 
and tools for pipe-cutting and threading operated 
by hand. This catalogue is distinct from their cata- 
logue of power machines, although some of the 
machines shown are arranged for the application 
of power, if desirable. A variety of machines, ap- 
pliances and small tools for pipe work are illus- 
trated and described, and prices given. 

The Philadelphia Shafting Works, Geo. V. Cres- 
son, Philadelphia, Pa., issue a catalogue illustrat- 
ing and describing power-transmitting machinery 
made at the works, embracing shafting and all 
appurtenances. Mr. Cresson has made a study of 
transmitting power from one story to another by 
means of vertical shafts, upon which he has im- 
provements, and he believes such means of trans- 
mission to be superior to the use of belts. 

The States Machine Co, Newark, N. J.. manu- 
facturers of the ** Universal boring and milling en- 
gine,’ and other mechanical specialties, having 
outgrown their former shop, have removed to 
temporary quarters in Newark, on Mulberry street, 
near the Centre street station of the P. R. R., pend- 
ing their final removal some months hence to Llart- 
ford, Conn., where they wiil oceupy a shop 200x45 
feet, affording largely increased manufacturing 
facilities. 

Negotiations leading to the lease of the plant of 
the Trinidad Rolling-mills and Iron Company, at 
Trinidad, Col., have been completed, and the plant 
has been leased to Ralph J. Wick, of Youngstown, 
Ohio, for one year, with the privilege of purchasing 
it at the end of the year for $26,900. Itis understood 
that Mr. Wick, who is now in Trinidad, will im- 
prove the plant tothe extent of $6,000 or $8,000, 
and that the mill will be in operation in a short 
time. It was built in 1888-89, and is said to have 
originally cost $65,000. 


A new stove foundry will be built at Bangor, Me., 
the firm of Albert Noyes & Co. having united with 
the stove department of the Bangor Iron and Ma- 
chine Company in the establishment of this indus- 
try. A stock company will be formed to handle the 
business, the stock being largely controlled by these 
two concerns. At the foundry will. be manufact- 
ured all kinds of stoves, sinks and hollow ware, 
and it is proposed at first to employ a force of some 
forty or fifty men. There will be no delay in build- 
ing, and stoves will probably be made at the new 
foundry this summer. 


T. F. Morrin is building at the Glonbrock Steam 
Boiler Works, Brooklyn, N. Y., three ** Climax” 
boilers, the largest of that type he has yet built. 
Each boiler will be 37 feet in height, and the total 
diameter will 15 feet. The inside shell 56 | 
inches diameter, and each boiler will have B64 | 
three-inch tubes, 12 feet in length, making a total | 


be is 


surface of a boiler is 8,000 feet, grate surface, 138 
feet, and it is guaranteed to evaporate 24,000 pounds 
of water per hour. The metal alone of one boiler | 
will weigh 103,000 pounds. The weight of water | 
will be 48,500, and total weight of each boiler in | 
running condition, 180,500 pounds. 





These boilers, 


j}and eventually several others, will be located on 


facturers, Howard and Huntingdon streets, Phila- | 


| 176 feet high. 
| the lower courses one inch, and the 


| the stack will be lined up to a diameter of 13 feet. 


the upper floor of the building. They will dis 

charge the gases into a stack 15 feet diameter, and | 
The stack will be of iron or steel. | 
upper courses 


one half inch thick. At and towards the bottom, 





Detroit Shop Notes. 

(Continued from page 7.) 
which was new to me, and which Mr, Le- 
land said was an idea that they picked up in 
Detroit. 

The worms for these wheels are of cast- 
iron, and are 8}” diameter, with four threads 
to the inch, the worms being much larger in 
proportion to the size of the worm wheels 
than is usually the case. The wheels were 
first notched in the milling machine as 
usual, and were then finished by hobbing. 
but instead of making the hob in the usual 
way, of steel, which, in this instance, would 
have been quite an expensive method, it 
was made of cast-iron, and in one of the 
threads was inserted a cutter, which was of 
the proper shape, and projected very slightly 
above the threads of the worm. This was 
used for hobbing in the usual way and was 
doing the job very nicely and at much less 
expense than the hob would have cost 
made in the ordinary way. 

THE GRAHAM TWIST DRILL CoO. 

This is another of Detroit’s new enter- 
prises—at least the company has only re- 
cently become much known to the general 
public, though they have been working for 
some time in an experimental way, perfect- 
ing the methods of manufacture and the 
drills, which they have now placed on the 
market. 

The drill, which is a Canadian invention, 
was illustrated with a chuck for holding it 
in our issue of March 5, and it will be re- 
membered as a drill which is the same as the 
regular thing so faras the body is concerned, 
being straight lip, increase twist, etc., but 
when it comes to the shank, and the method 
of holding and driving it, there is a radical 
difference, the shank being parallel, and 
with V grooves, which may be called a con- 
tinuation of the regular grooves of the drill 
straight up at each side of the shank. 

METHODS OF MANUFACTURE. 

The methods adopted for manufacturing 
these drills differ entirely from those usually 
followed, though most of the operations 
performed have been preceded by others 
elsewhere that are somewhat similar to them. 
Only the grooves in the shank are milled, 
the spiral grooves in the body of the drill 
being formed by rolling while hot and after- 

yards finished by grinding. 

ROLLING GROOVES. 
The stock is received in square bars, 
which are first heated and run through rolls, 
which simply form two straight grooves in 
the bar, one at each side, these grooves ap- 
proximating the form of the finished groove 
in the shank and body of the drill. The bar 
is then passed through rolls which are of the 
proper form for the groove in the body and 
are eccentric, the circumference of that part 
of them which does the actual rolling being 
equal to the length of the body of the drill 
before it is twisted. The eccentricity of the 
rolls is just sufficient to give the increased 
thickness at the center as the shank is ap- 
proached, and there is a blank place which 
equals the length of the shank, so that as 
the bar passes through the grooves for each 
drill are finished ready for twisting. 

TWISTING, 

Before this is done, however, they are cut 
from the bar by hot sawing, and after 
being reheated are twisted by a machine in 
which one end of the drill is held, while two 
opposite rollers are applied to the grooves, 
and these rollers are so mounted in a bead 
that as they are drawn off they turn about 
the axis of the drill and produce the twist. 
The rolls are not given an accelerated mo- 
tion to produce the increase twist, as would 


| length of nearly two miles of tubes. The heating | naturally be supposed, but that is accom- 


plished by giving a portion of the drill an 
initial twist before the machine is put in 
motion, and by the management of the heat. 
The grooves are then ground ‘free hand ” 


sufticiently to give them finish. 


MILLING GROOVES., 


The grooves in the shanks are milled in 


special machines, one of these that I partic 
ularly noticed having three upright spindles, 
| with chucks for holding the drills, and two 
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milling arbors to each of these, so that the| 
grooves in each side of a shank were milled 
simultaneously. As the thickness of the | 
shank is not very great at the center, the 
cutters for doing this have to run quite 
close together, and on account of conveni- 
ence of operating, the arbors are placed side | 
by side and parallel to each other. This | 
necessitated a peculiar form of driving gear, | 
which would work in a very small space, | 
and yet be sufficiently powerful, and the 
plan was adopted of using on each spindle 
what may be called a half worm wheel, 7. ¢., 
the wheels are made as though an ordinary 
wheel with rounded face were, before being 
hobbed, cut in two while on the lathe arbor, 
and one side of it cut right-hand, the other 
left. One of these is placed on each of a pair of 
driving arbors in the machine, and they can 
overlap or pass by each other, thus allowing 
the spindles to be brought quite close to- 
gether. They are driven by worms, one 
right and the other left-handed, a single 
worm shaft which runs along the side of the 
machine driving the six worms for all the 
spindles. 

I understood that this machine had been 
designed by the inventor of the drill, and 
had been used by him in an attempt which 
he had formerly made to reduce the manu- 
facture of the drills to a practical basis. It 
embodies a good many ingenious points, and 
dloes very good work, though it is plain that 
it does not contain enough metal to make it 
efficient according to the modern meaning of 
the term as applied to milling operations. 
The same criticism will, indeed, apply to 
most of the machinery which came from that 
source, but this fact has been fully recog- 
nized by the present owners, and as fast as 
possible new machinery is being designed 
and built for the rolling, twisting and mill- 
ing, some of it being already completed. 
The reports which have come in from the 
users of the drills give abundance of encour. 
agement for the necessary outlay for this, 
and under the guidance of Mr. Barlow, as 
superintendent, it is safe to say that the 
highest efficiency will eventually be attained 
in all respects. 





HEATING AND TEMPERING, 

All heating for rolling and tempering is 
done in furnaces using crude petroleum as 
fuel, by which a very even and controllable 
heat is obtained, with very satisfactory re- 
sults. A lead bath is used for hardening, 
which is kept at a uniform temperature by 
the oil; and for drawing, a furnace is used 
which resembles the rotary ovens used in 
modern cracker bakeries. There is a wheel 
revolving in a vertical plane, and carrying at 
its periphery a number of shelves, or pans, 
on which the drills are placed, these pans 
being suspended in such a way that they are 
always level as the wheel revolves. Over 
the wheel is a metallic case, and below, the 


foundry floor is equivalent to a floor 640 feet 

square. About 250 different styles of stoves 

are made, the leading ones being the well- 

known ‘ Garland” heating and cook stoves. 
TESTS OF IRONS. 

I confess to a very limited knowledge of 
stove making or of stove plate molding, and 
Ishould not have thought of going to a 
stove foundry. remarkable in 
many ways as this one, with the expecta- 


even one so 


chinists or machinery molders, had I not 


a man of world-wide reputation 


metallurgists, especially in connection with 


his system of testing irons, which have 
become known as Keep’s tests. Those 


work has been in connection with 
machinery would hardly think of looking 
for anything in this line ina stove foundry 
that they would expect to be very startling, 
but the fact is, that Mr. J. W. Keep, who 
superintends this foundry, is an educated 
and trained engineer, who applies to the 


whose 


stove business his general knowledge of en- 
gineering. Originally a machinist, he after- 
wards took up civil engineering, and for a 
time made aspecial study of steam engineer- 
ing. At Troy, N. Y., he first became con- 
nected with the stove business, going from 
there to his present position. 

I will not 
attempt to enter into a detailed description 
of at this time, but will do what will, I 
hope, be much better for our readers, 7¢. ¢ 
try to get him to describe them himself, 
with special reference to their use in ma 
chinery and general molding, and I hope he 
will do this before long. For the present it 
may be said that the underlying principle 
af the tests is that they are wholly com 
parative or relative. 


His methods of testing iron 


They are strictly con 
fined to bars of one size, viz., 4’ square and 
12” long. These bars are tested in two dif 
ferent ways—by impact, and by a_ steadily 
applied load, the machines being so arranged 
that each of them automatically makes a 
graphic record of the behavior of the test 
bar — its permanent and 
the finally breaks it. This 
is accomplished by surprisingly simple ma 
chines, but in which there great 
ingenuity displayed. They have added 
considerably to the general stock of know] 
edge concerning irons, and may be expected 
to add more, and to help in diffusing that 
knowledge among the men who can make 
the best practical use of it. 


deflection, set, 


stress which 


has been 


A NEW METHOD OF MAKING PATTERNS. 
A very peculiar system of making pat- 
terns for stove plate work has been intro 
duced here by Mr. Keep, which is worthy 
of notice on account of its ingenuity and the 
results accomplished by it. 
The old method of making stove plate 





heat is applied. 
and the wheel being kept in motion, the drills 
are drawn very evenly, and there are peep- 
holes, covered with glass, by which the color 
may be observed. 


GRINDING TO SIZE. 


The drills are ground to standard size in | 


Brown & Sharpe machines, the shanks being 
held in a chuck which grips them just as 
the regular drill chuck does, and the point 
runs ina female center. An automatic de- 
vice is applied to the machine, by which the 
wheel is fed up towards the work at the be 


ginning of each run over it, and this feed is | 


automatically disengaged at the proper 
point for the given diameter, this point hav 
ing been previously fixed by trial with a 
standard gauge. 


SOMETHING SEEN IN A STOVE FOUNDRY. 


In Detroit is a stove foun Iry that is re 
markable in particulars. To 
with, it is the largest concern in the world 
devoted exclusively to the production of 


some begin 


stoves. It is called the Michigan Stove 
Works. About 1,300 men are employed, 


and 70 tons of iron are daily melted and 
made into stove plates, the works making it 
a practice to so arrange their business that 
the amount of work done per day is pretty 
nearly uniform throughout the year. The 





The heat is very moderate, | 


in such foundries almost universally, is to 


| make the first pattern of wood, the outside | 
being first carved into shape, and then the | 


back or inside carved to correspond, so that 


| the pattern shall be uniformly of the specified | 


Where the pattern 


| 
| thickness—usually 1's 
is highly ornamental and intricate, as most 


stove plate patterns are nowadays, the reverse 


side 
thickness must 


gauged as the work goes on, this gauging 


because its be constantly 


being anything but easy, especially where 
the pattern, besides being intricate, is of 


large size. This wood pattern is used but 
once, usually, the casting made from it being 
finished up for regular use in making stove 
plates. 

By the improved method the furm of the 
outside of the pattern only is carved on a 
block of wood, and this is then covered by 
/a preparation of wax, which is put on soft 
in a number of coats of uniform thickness. 
It then hardens, and is removed from the 
carving, one side (that which was next the 
carving) being then exactly the right shape 
for the inside of the pattern, while the other 
| is right for the outside, and it is of precisely 
uniform thickness, 
tain its shape well, and is, when thoroughly 
| hardened, covered all over with a thick plat- 
| ing of copper, deposited by an electroplating 


tion of finding anything of interest to ma- | 


known that this works is superintended by | 
among | 


patterns, and the one which is still followed | 


is much the most expensive to make, | 


It is stiff enough to re- | 


MACHINIST 


process, which is analogous to that of elec- 
trotyping, if not precisely the same. 
| copper is also of precisely uniform thickness, 


| of course, and the result is a pattern which is | from W. E. 


in every way much superior to a wooden 
one, because the copper easily takes a high 
finish which is conducive to exceptionally 
| smooth castings for the regular foundry pat- 
terns, and which require much less labor to 
finish than is the case where they are made 
| from wood patterns. The copper pattern is 
| unaffected by dampness, and is much more 
| liable to be the same as when first made, in 
}case it should be required for use a long 
time after being made. The pattern is much 
stiffer than would be expected, as I found 
by a test in my hands, which I was invited 
to make after expressing some doubt on this 
point. 
a wooden one would have been, of the same 
thickness. I do not know that the process 
would be applicable to any other kind of 
work, and think that it is covered by patents 
anyhow, but at any rate it was a matter of 
to me, and | 
will be to most mechanics. 


considerable interest suppose 


DRY DOCK SHIPBUILDING CO, 

The marine engine and shipbuilding estab 
lishments of the city are at present experi- 
encing a season of unusual dullness, there 
being very little going on in this line just 
now. I had time to visit but one place of 
this kind, that of the Dry Dock Shipbuild- 
ing Co. and the Dry Dock Engine Co., 
establishments which are side by side, and, 


though separate companies, are, I under 
stand, under the same ownership and man 





agement. Here were built some of the 
| most noted vessels which are navigating the 
| great lakes, among which are the ‘* fud 


json” and the ‘* Harlem,” that were built for 
ithe N. Y. C. & H. R. R. R., and the © Mari 
| gold,” a vessel which was recently com 
| pleted for the United States 
Board. There is little that I noticed that is 


Lighthouse 


specially iteworthy re, b they seem | i 
especially noteworthy thet ut they s¢ | supply was necessary it would need a stor 


well equipped for the work they do, and to 


. c 
| very favorably with any done elsewhere. 


|The machine shop is simply what Chordal 
| would call the *‘ Simon pure machine shop,” 
| in which good mechanics are employ ed, and, 
| with the ordinary facilities such as are found 


in every good machine shop, are depended | 


}upon to turn out good work. 
‘only machine shop I ever saw where no 
| emery The 
John that 
when he first came there he thought that 
was rather a queer regulation; but it seems 
that had 
emery getting into some important bearings 


cloth or paper was allowed. 


foreman, Mr. Donaldson, said 


there been some trouble from 


of an engine which had to be bored out to get 
rid of it, and the result was that emery was 
probibited entirely. I saw a man finishing 
connecting rods with flint paper, and he was 
I noticed 
rods was titted with 
the ordinary strap and key, while the other, 
the crank end, had the English, or what is 


| doing a very creditable job, too. 


lthat one end of these 


sometimes called the ‘‘ marine” type of stub 
end, This was explained to me by 
Donaldson by saying that they believed the 
ordinary strap and key was best for all sizes 
| below 10°, and that the other was best for 
that, 


in accordance with 


and 
this belief. 
Scotchman, he 


sizes above 
Though he 
the 


practice on the other side of sticking too 


himself is a criticised 


closely to one type, as though that must 
necessarily be best for all sizes and all condi 
that the 
would be to use the bolted form of stub end 


tions; and he declared tendency 
all through a vessel from the smallest rod on 
a donkey pump to the main rods of the main 
engines, Which he did not think was right 
nor that consistency required it. F. J. M. 
a 

At a recent meeting of the Edinburgh 
Royal Society, Dr. Haycraft described a 
method for the determination of the density 
of a liquid, when only small quantities of 
it can be obtained. A dropof the liquid is 
placed in another liquid of greater density 
than it, and a liquid of less density is added 
until the drop will neither float to the sur 
face nor fall to the bottom of the mixture. 


This | 


| 


be doing a grade of work that will compare | 





| has 


| 


| 





This is the | 





Mr. | 


their practice was | 
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Engineering Notes. 


The following is an extract letter 


Crane, not intended for publi 


from a 


cation: 

‘We have a Knowles independent con 
denser. This condenser is below the sewer, 
and so we had to arrange to raise the water 

—not only the water of the hot well, but the 
condensed water from the steam cylinder as 
well. To do this I put a check valve next 
the drip cock, so that the steam would drive 


all the 


was quite long, no water could 


water out, and as the drip pipe 
get back 
into the cylinder, even if it was not all 
driven out of the pipe. 
‘T found, also, that it 
another thing: 


had accomplished 
the drips could remain open 


It was evidently much stiffer than} indetinitely and not impair the vacuum, as 


no air could get back. 

‘It is only a short step to another ar 
rangement: put the same thing on the water 
end of a that the air will all be 
get back when first 
I am putting such an ar 
rangement on a duplex pump that has given 


pump so 


driven out, but none 


lifting water. 


considerable trouble in getting water. Will 
have that ready to try next week. I think 


that 
have never seen it. 


this last has been tried before, but I 

** While using a condenser for the engine 
the exhaust from the condenser will go into 
a heater, together with that of all other 
pumps, to heat the feed water. The duplex 
pump [ mentioned operates hydraulic ele- 
know that this 


, except a 


vators and cranes. I do not 


any special feature device 


that supplies the storage tank with air, the 


jidea of which T got from one of my neigh- 


bors, although it is possible that it is quite 
common, For the general water supply I 
arranged a tank pump, with a pressure reg- 
that the 
and when 


ulator, so 


pressure is maintained 


constant, extra water is 


drawn the pump runs faster, automatically. 


any 
I should think, however, that if a very large 


age tank,” 
— he — 
More Natural Gas. 
Iil., dispatch says: 
“While a four-inch well was being drilled 


A Bloomington, 


six miles southeast of this city natural gas 
was struck ata depth of 120 feet, in a bed 
of gravel lying under many feet of blue 
clay. The drilling hurled into 
the air, and a column of gravel and stones 


tools were 


has since been thrown continuously to the 
height of 100 feet. 
mous, and the output exceeds greatly that 
of all the many that 
struck in Central Illinois.” 


The pressure is enor- 


gus veins have been 





-_ — — 

The two new freight steamships of the 
White Star line are each 460 feet long, 49 
feet beam, and 35 feet in depth. Their car- 
rying capacity is about 10,000 tons. They 
are twin screw vessels, with a speed of 18 to 
14 knots. Each can carry 1,200 head of cat- 


|tle, and has capacity in its refrigerator for 


2,400 quarters of dressed beef. 
—— ome 
A correspondent is desirous of knowing of 
parties who sell animal charcoal, 





Machinists’ Supplies and Iron. 


New YORK, May 2, 1891. 
The market remains un 
changed. We quote No. 1) Foundry, Standard 
Northern brands, $17 to $18; No. 2 1s selling at 
$16 to #17, and Gray Forge at $14 to $14.50. South 
ern brands of good quality are obtainable at $16 
to $17.50 for No. 1 Foundry; and $15.75 to $16 for 
No. 2: and $14 to $14.50 for No. 3. 

Scotch Pig—We quote at $24.50 for Coltness; $22 
for Dalmellington: and $20.50 for Eglinton, 

Copper—Arizona Ingot is offering at 12%c. to 13e. 
Casting copper is nominal at 114c. The market is 
waiting for something to turn up, and buyers are 
hesitating. ‘he price of Lake Copper is quoted at 

ic. 

Lead—Increased demand and apparent short sup 
plies have strengthened the views of holders. Sales 
have been made at 4.15c. to 4.25e. 

Spelter--The market is unchanged, as brokers are 
offering for shipments at 4.85c. with freight paid to 
New York. 

Tin—There is more or less speculative dealing, 
with sales at 19.65c¢. for spot, and at 19.85¢e. for 
prompt delivery. 

Antimony—The market is unsettled and nominal. 
The lower tendency for spot delivery has been 
checked, as supplies are said to be comparatively 
light. ‘ 

We quote Hallett’s, 1544c. to 1544c. 
1634¢. to 17¢ : and 1534c. for X. L 

Lard Oil--The market is unchanged at S5ce. te 
55ic. for Prime City, according to holder and 
quantity 


Iron— American Pig 





; Cookson’s, 
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* WAN TED # 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


Wanted—Agents in — shop for fine tools; big 
inducements. Address E. G. Smith, Columbus, Pa. 
A well-recommended millwright and machinist 
wants position. Address Expert, AM. MACHINIST. 
Wanted—Situation in Conn., by an inventor, me- 
chanical draftsman; 18 years exp. at general mach. 
work. A1 reference. D.C. S., AM. MACHINIST. 
Wanted-—Situation by a mol ler who understands 
light castings: American; sober and industrious 
Address Charles B. Curtis, Spencerport, N. Y 
Wanted —By young man, 26, position as drafts 
man; would combine shop work with drawing ; not 
afraid of work: 11 years exp.: ref. C. B. H., AM. Maca, 
A comp. mech. eng. and draftsman will be open 
for engagement about June Ist. Thorough in 
designing compound engines and general mach. 
Well up in electricity. Box 87, AMERICAN MACHINIST. 
Wanted — Foreman for brass finishing department 
on valves, cocks and specialties; must have execu- 
tive ability, and be familiar with modern tools. 
Address, stating salary req’d, Box 75, Am. MACHINIST. 
Wanted 
have had 8 years at technical school, 
ence in machine ee a experience 
draftsman. W.L.S., Am. MACHINIST. 


Wanted—Foreman to take 
shop employing about fifty men; 
competent to manage men, and 
building high grade steam engines. 
Am. MACHINIST. 


Machinists Wanted—We can employ a few good 
workmen. Those experienced on marine work pre- 
ferred; only first-class men employed. Apply per- 
sonally at works of Charles L. Seabury & Co., 
Nyack-on-Hudson, N. Y. 


2 years’ experi 
as practical 


charge of a machine 
must be energetic, 


Address M. Co., 


Wanted—Several good machinists to work in 
machine shop doing general work; wages, $2.40 


those 
& Co., 


day to men suitable; 
to or address Kenney 


to $3.00 per 
work apply 
dale, Pa. 


Scott- 


Wanted — Foreman for agricultural implement 
works; must be experienced in small castings, com- 


Situation permanent forthe 


petent and temperate. 
giving age, salary expected, 


right man. Address, 


refs., et The Fulier-Lee Mfg. Co., Winfield, Kan. 
Wanted—A good tool maker and generai machin 
ist—one capable of designing and making tools for 


screw machines, for the cheap manufacture of set, 
cap and special screws, ete. Apply, giving refer- 
ences as to ability, character, ete., and stating 
salary, to Box 88, AMERICAN MACHINIST. 


Wanted—Foundry foreman; one skilled in heavy 
work of all kinds, in loam, dry and green sand 
work; must be well up in this line, and strictly tem 
perate; permanent position and good wages to 
right man. Address, giving experience and refer 
ence. Bole, 624. Columbus, Ohio. 


Position as draftsman by young man 23; | 


experienced in | 
| ©. H. Baush & Sons, Holyoke, 


trade. 


wanting | 


| customed to sewing machine work. Apply Demor- 


= 








Tool Makers Wanted—Two good tool makers ac- | 


est F. & S. M. Co., Williamsport, Pa. 

Wanted JImmediately—An A No. 1 draftsman 
and designer to take charge of drawing and design- 
ing in shop manufacturing a iine of automatic and 
fine light machinery. None but first-class men 
need apply. R. D. Nuttall & Co., 179 to 189 Grand 
Avenue, Allegheny. 

Wanted—Vise hands; a few good tool makers to 
work on punches and dies. and screw machine 
tools. Address, stating age, experience, and wages 
wanted, Metric Metal Co.. Beaver Falls, Pa. Works 
will soon be removed to Erie, Pa. 

Wanted — Position as supt. or foreman, by a young 
man, 36, successful in the systematic manufacture 
of machinery and mechanical devices, and in the eco- 
nomical management of men; a designer and drafts- 
man of automatic and inte rchangeable machinery, 
tools, jigs, ete. . Box 197, Burnside, Conn. 





1 MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 








THE DEANE 


OF HOLYOKE 


TEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 





MAKERS OF 


SA 
‘ cok NE 
Pittsburgh, Pa. FI 
Chicago, Ills. 


New York, N. Y; 





wae 





Cold Chisels, Lathe 
Tools, Shear Blades, 


For 
Dies, Punches, Taps, 
Reamers, 











Cheap 2d hd lathe 1s & plane rs. 8S. M. York, Clev’d,O. 
Allsizes punch presses & dies. R. T. Lane, Clev’d,O. 
Special wire mach’ry. Amer. Tool Wks., Clev’d, O. 
Just out: aluminum steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 
Light and fine machinery to order; 
Catalogue for stamp. E. O. Chase, 
Wanted—Customers for our new 
Mass. 
Wanted—Specialties to build for the 
Bluefield Lron Works, Bluefield, W. 


To Iron Founders—My new hot water bi veiieies 
system for sale; also new radiator. Address N. N., 
AMERICAN MACHINIST. 

A mechanical engineer (mem. A. S. M. E.) with 
office in New York, desires to represent the manfr. 
of some good specialty. A.S. M. E., Am. Macu. 

Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, ** Hints and Suggestions for 
Steam Users.” Lord & Co., P. O. Box 1262, Phila., Pa. 

Patent for sale of the Fast-feeding, Drilling and 
automatic carry Drilling Machines, entirely new 
motion; can be seen running at Schwarzler & Voss, 
1830 Park Avenue, New York 

I have the best facilities for manufacturing heavy 
special machine; willing to put money in some 
machine of merit. : Hartley, 245 N. J. R. R. 
Avenue, Newark, N. J. 


Foot Lathe 
Newark, N. J. 
Radial Drills. 


<. pie 


A well-established firm in Germany wants to rep- 
resent, or take license to manufacture, a patented 
American article in the iron or metal line. Address 
propositions to W. Grevel, B’way and 10thst., N. Y. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa, 





“TIME IS MONEY.” 


**The smith his iron measures 
Hammered to the anvil’s chime.’’ 


**And his BRADLEY HAMMER treasures, 
Since it saves him work and time.”’—Some-other-fellow. 


PLEASE INVESTICATE. 


2000 IN USE. 


—Longfellow. 





BRADLEY & CO., SYRACUSE, N. Y. 


96 & 98 Sudbury St., Boston. 


14 Warren St., New York. 





VALVE GEARS. 


BY PROF. H. W. SPANCLER. 
Analysis by the Zeuner Diagram. 


106 Illustrations. 8vo, Cloth. $2.50. 
JOHN WILEY & SONS, NEW YORK, 


TE 





Ae ae oe BE 
TEE om ek a 2) SBE 
John S. Leng’s Son & Co. New York 








PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND” TWICT ADIT GAUGE. 


jJ- WYKE &CO., 
Fine Machinists’ Tooiss -E. Boston, Mass.—Send for Circular 


JUST 





PUBLISHED. 


A MANUAL OF 


MARINE ENGINEERING, 


The Designing, Construction, and 
w orking of Marine Machinery, 


By A. E. SEATON, | M. Inst., C. E. 
NINTH EDITION, 


Thoroughly revised and enlarged, with many addi- 
tional illustrations. 


Svo, Cloth, Price, $5.00. 





D. VAN NOSTRAND CoO., 
23 Murray & 27 Warren St., NEW YORK. 


Sent by mail on receipt of price. 


WANTED MACHINE SHOP AND FOUNDRY 


within easy distance of New York, convenient for 





shipping by weter or main R. R. Line. Buildings 
must be in first-class condition. Willlease for aterm 
of years with privilege of purchasing. Principals 


only address $TEAM POWER, care 


The Goodenough Advertising Agency, 


62 The Pulitzer Building, New York City. 





BEAMAN 
& SMITH, 


Providence, R. I. 


VERTICAL 
SPINDLE 
MILLING 
MACHINE. 









Montgomery & Co. 
Machinists’ Tools 








AND SUPPLIES. 
105 Fulton Street, 
NEW YORK CITY. 
THE BLAKE REGULATOR. 
= 
| 
5 . 
h 
3 
$8 
& 
For Boiler Dampers, a Po 
For Pumps and 5 
Pumping Engines, bs a 
Always accurate and reliable—No Diaphragm. Prices 
right. Sold on its merits after trial. Nickel Plated. JOHN 
H. BLAKE, 114 Liberty Street, New York. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I, 





FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS.HUNTER & SON, 





North Adams, Mass. 


Shapers, 
Saws. 





Improved Screw Cutting 
Foot and Power. 
Drill Presses, 


Machinists’ Tools and Supplies. 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 


167 to 175 Highland Avenue, 
MONTGOMERY & 00., 105 Fulton St.. New York, Gen’'l Agents. 


LATHES 


Band, Circular and _ Scroll 
Lathes 


SIDNEY, OHIO. 








TOBIN 
BRONZE 


Send for Circular. 


screws, 


Round, square. and hexagon bars for pump, pi« 
‘Yacht shafting. Rolled sheets and plates for pump linings and 
condenser tube sheets, &c. 


ANSONIA BRASS & COPPER CO., 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
ston rods, bolts and 


Spring wire. 


Sole Manufacturers 


19 & 21 CLIFF ST., NEW YORK. 





FINE TAPS, DIES, REAMERS, Etc. 


WRBRBRRRELLLL LLL IY 





LICHTNING AND CREEN 


RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Mrilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 


WILEY & RUSSELL MFG. CO., GREENFIELD, 


MASS. New York Office, No. 126 Liberty St. 





ESn0PS STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D.|°™ 





For T00LS, DRILLS, 
DIES, &C. 


All Kinds in Stock. 
Gold Medal, Paris, 1889, 


Chief American Office, 


D 
ENGLAND.” | 91J0HN ST... NEW YORK. 


ENCLAND. 





PATTERN MAKERS’ SHOOT PLANE & JACK BOURD. 






A. J. WILKINSON & CD. 


Box 3600. 





OUR 


saw GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in Stamps(for postage). 


Chas. A. Strelinger & Co.,%°° Detroit, Mich. 











@7 MAIDEN LANE, 
NEW YORE. 





ASBESTOS ‘CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW. JORMS MANUFACTURING (0, 
87 Maiden Lane, NEW YORK. 
W. C. YOUNG & CO. “sensi 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 








bee BOSTON, MASS. 
Construction, and for Scientific 


SEND FOR CIRCULAR. 
For Engineers, Architects, Sur- 

OKS: veyors, Draftsmen, Railroad 
Technical Schools. For 

sale by ENGINEERING NEWS PUB, CO., Tribune 
Building, N. Y. City. 








Deposited in the v. $. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


Boston : Samuel Appleton, 28 Central St. 
NEW Yous Edmund Dwight, Jr., General Agent, 51 Cedar 


Stre 
MIDDLE. a Tattnall Paulding, Resident Advise: 
John G. Hooven, Manager; John M. Jr., Genaenl 
Agent, 416 to 420 Walnut Street, De indetahie: 
CuicaGo: Geo. A. Gilbert, 226 and 228 La Salle St. 
St. Louts: F. D. Hirschberg Bro., 120 N. Third St. 


AGENTS IN ALL THE PRINCIPAL CITIES. 








| PATY ‘ FERNS! i 
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MACHOL DESIGNS! 


Wilmington, Del. 


> MACHINE TOOL BUILDERS. | 


C@ 
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NICHOLSON FILE, COMPANY, 


maaaallcHOLS0N (LEC 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


TEBERLIN IRON BRIDGE CO, 


Office and Works: East ~thde Conn. 




















The above illustration shows the construction of a Machine Shop built by us for The Link Belt Machine | 
Co., at Chicago, Il. The wings of the building are two stories high, but the central portion is 
only one story in height—this being controlled and served by a hydraulic traveling 
crane running the full length of the building. 








AGENCIES: 


M. B. GRANT, 
Enterprise, Miss. 


8. W. BOWLES, Jr., Western Mgr. 
556 Rookery Bldg., Chicago, Il. 


FITCHBURG MACHINE WORKS. 


Manufacturers of 


METAL-WORKING MACHINES. 


Office and Works, 
13 to 21 Main Street, 
FITCHBURG, MASS. 
Send for Catalogue (E.) 


5 pew to get the best results with “‘R. MUSHET’S SPECIAL 
STEEL."* Greatly increase your speeds and feeds; then compare 
Pg “work you turn off with that done by any other known Steel. 

This will make the first cost ot “* Mushet’s”’ look insignificant. 

B. M. JONES & CO., 


SPECIAL ST F F [ S. Sole Representatives in the United States 


WM. PAYSON, 


San Antonio, Tex. 


W. F. STEARNS, 


\ 

! 

SEND FOR OUR ILLUSTRATED CATALOGUE. | 
318 Odd Fe!. Bldg., St. Louis, Mo. | 








Taking 


PYICE 5: c-aexreisscis cess eOrUe 


LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size, 
anything from 
£ to 1 inch inclusive. 


Patented Dec. 25, 1877. 





Machinist's Size. 


ait No. PRICE. 
Dh dieses dieses Se) oeRn eee 
Briccakvostexivdiee, ae. ae 
3 oe a ee: 
4(withserews)2 “3 “ 82 
BO a a eae 


IF YOU WILL = THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN, 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 








Eauanp, Faoucoren & Monroy 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, 
objectionable 
Machine. 
does the work perfectly and quickly. The w hole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 to 106 Bates Street, 


Treadles, Cocks, or any of the 
features common in this class of 
Truing Device, which is inexpensive, 


Send for 


DETROIT, MICH. 








We want Manufacturers. 
for the Manufacture of Machinery. 
rials. Cheaper than almost anywhere else. 
comparable advantages are offered. 








Upright, Cushioned 


HELVE HAMMER 


Run by Belt, IM 
Manufactured by Hi 


ENKINS & LINGLE, 


Bellefonte, Pa. 


The SUPE R RIORITY of this” } 
Hammer is due to the excellence of design as regards 


EFFICIENCY, Simplicity, and Durability. 
L.& R. WISTER & CO., 


257 South Fourth Street, PHILADE rf PHILA, 
Penngylvania, U.S. A. 











ape NIC 11 & 13 Oliver st., BOSTON, MASS, 
SPIRAL SPRINGS. 


143 Liberty St., NEW YORK. 
I intend to convey the sole sale of my own manu- 
facture to a reputable house at their own account 
for the whole U.S. of America. Only such concerns 
will apply who are specially connected with ma- 
chine manufacture and its branches and who can 
give guarantees for energetically pushing sales. 
HERM. RUBERG. 
HOHENLIMBURG SP!RiL+ EDERNFABRIK, 
HOHENLIMBURG, iw (Germany.) 


HEAVY AND LICHT 


CASTINGS.) 





GENERAL MACHINE WORK, 


CORRESPONDENCE INVITED, 


ALLENTOWN FOUNDRY & MACHINE CO., 


8d and Walnut Sts., ALLENTOWN, Pa. 








MANUFACTURERS 


with an established business who are desirous 
of removing their works toa place within an hour 
of New York City; with good water front for 
sites; with water and rail transportation, and 
most attractive for residence, will find it to their 
advantage to address 


STAMFORD BOARD OF TRADE, 
Stamford, Conn. 





HS 
LY 
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BUFFALO FORGES. 


os osc SI LITERS IPE ISLOIRG ESE EEL BIT 





BUFFALO FORGE CoO., BUFFALO, N. Y. 


15 Projected Railroads, 16,000 Miles River Navigation, 
Coal, Natural Gas, Coke, Oil, Clays, 
Building Stone, Hard and Soft Wood Lumber, 
Tron from the South and Lakes at Lowest 
possible Cost are the resources at 


KANAWHA CITY, W. VA. 


This isa splendid point ; one of the best in the U. 8. 
Cheap fuel. 


Write for prospectus and particulars. 


AVIS, Ceneral Manager, 











tlass Sand and 


Cheap feights. Cheap raw mate- 
Free sites and liberal inducements, and in- 
Address 


CHARLESTON, W. VA. 





FOR 
Substantial, Well Made, 
Low Priced, Patented, 


20 Inch Drills, 


With latest improvements, Lever, 
Combination or Wheel Feed, ad 
dress 


Sibley & Ware, 


SOUTH BEND INDIANA. 
(GHA LES MURRAY=:+ 
ENGRAVER on woonlg 
$s 


Universal 
Boring & 
Milling @ 
Engine. 


Drills and Bores 
accurately from g = 
le” to 10”, laying Ss — 


out its own angles 
\ Machine 





























“AVTNOE HOI CNIS 


and distances. 
Spindle telescopes 
tothe work. Taps 





and reams. Uni- 
versal and Circular (0., 
Milling Machine— NEWARK, 


the stiffest inthe / 


market. Cuts N. J. 


eur of all & 4,000 
ind. up to 
30." Lbs, 





UNIVERSAL RADIAL” 
RADIAL DRILLING MACHINES 


“=> THREE DESIGNS. SIX SIZE 


2 BODY ALL DESIRABLE ATURE 


PRICES $450. %& UPWARD 
“pM UNIVERSAL RADIAL DRILL C0 


NCINNATI 








THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 
Can be put on without 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6'’ to 

| 60’ diameter in stock. 


“= = COOKE & C0., 
Py MACHINERY & SUPPLIES. 


American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


Makers of Implements for 
fem Standard Measurements. 








Flat Bar Gauge. 
JAS, A, TAYLOR & CO. 


Crescent Gauge. 





THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 

252 Broadway, New York. 
Monument Chambers, King William St., London, B. 0., England. 


American and European Patents obtained at equitable 
rates. Special Fac — »8 for Sale of Foreign Patents through 
our London House. pood invention is worth as much in 
Great Britain as in “£5 S. Competent draftamen em- 


163 & 165 Washington St., New York. 
ployed on premises. We hs fer to well-known men ip the 


HEADQUARTERS FOR machine truues for whom we have done business. 
Edison Hangers, Williams Leather Belting, &.| Epitome of the World’s Patent Laws and Statistics 














Mention AMERICAN MACHINIST. Sent Free on Application. 


Patent Universal Trimmer, 


Over 2800 in use, 
ORIGINAL IMPROVED 


Saves Time, Saves Money. 
Three Sizes, Four Styles, from 
‘ New Patterns. No Pattern Room 
§ Complete without Them, Seecut 
® of Trimmer in our advt.in next 
week’s issue. Send for Catalogue. 


The FOX 











Beware of Imitations, we 
will prosecute all In- 
fringements. 

THE FOX MACHINE CO., 


$265 N. Front Street, Grand Rapids, Mich, 





HENRY CAREY BAIRD & CO, 
INDUSTEIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


tyr Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other Catalogues and + i 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnis h his address, 





WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 
Henry R WoRTHINGTON 
88 LIBERTY STREET 
NEW YoRK 
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Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


TAPS, DIES, PUNGHES, CHISELS 


Established in 18 


CLEVELAND TWIST DRILL CO. 


7S Fh 
yh WE Sil DRILLS, LATHE TOOLS, &e. 


HOWE, BROWN & CO., L’'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO. 








ADAMS 


Antomatic Bolt-Threading & Nut Tapping Machine: 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in exist- 
ence. The threading head is made entirely of steel. 
No links, levers. springs, caps, cases, blocks or die 
rings inoraboutthehead. Separate Heads and Dies 
—— Write for descriptive circular and price 
pees list to 


Ree Capitol Mfg, Co., 125 t0 137 Rees St., Chicago, Ill, U.S.A. 


« GRAHAM TWIST DRILL CO., Detroit, Mich, U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST ORILLS & CHUCKS. 














for inventions procured. 


Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices. 
Litigation, Searches, Opin- 
ions, &c. Trade Marks, La 


PATENTS 22:= 


J. NOTA McGIT.L, Attorney-at-Law, 


TLANTIC BUILDING, WASHINGTUN, D C’ 


Iron and Brass 
Founders, 





Bussell’s Patent Interchangeable Lathe Tool 


Time Saving. Easily Adjusted, 











333 EAST 561 ST., N.Y. CITY, 


No Bolts or Serews, 
For full information, address 


S. W. REFSE & CO., Sole Manufrs., 
162 FULTON STREET, NEW YORK. 


EUREKA TEMPERED COPPER C0. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT 
THE BEST ANTI-FRICTION METAL EVER 
OFFERED TO THE TRADE. 


Satisfaction Guaranteed in Every Case. 


Make a Specialty of 
NICE GREY IRON CASTINGS. 


Soft, Smooth, and True to Patterns. 





Contracts for Castings in Regular Supply Solicited 


SAW TABLES 


FOR 


s PATTERN 
MAKERS. 


WW ROYLE MACHINE 
WORKS, 


PATERSON, N J 


PATENTS. 


During April and May my fees due only on allow- 
ance if desired. Write for Dertootess, 
WM. H. BABCOCK, 
709 G St., N. W. , Washington, D.C., P.O Box 220. 
Former ly Examiner in Patent Office. 
FIFTEEN YEARS’ PRACTICE. 











DROP PRES 
MINER3e%, ce"C 


success? 
HAV 


_NEWH 
| ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
DS AND WIRE FOR DRAWING. 


For a. or Information, address the 
Manufacturer, 


S$. W. GOODYEAR, Waterbury, Gt. 


tat QTILES & PARKER FRESD CO, 


Middietown, Comm. 
MANUFACTURERS OF 


» Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E. W. BLISS COMPANY, L't'd. 


BROOKLYN, N. WY. 
Manufacturers of 


HORIZONTAL BORING MILLS. 
VERTICAL AND TWO-SPINDLE MILLING MACHINES. 


TOOLS FOR WORKING SHEET METALS. 


Drop Presses, Forging Presses, Drawing Presses, Lever Presses, 
Embossing Presses, &c., & 

Dies of all kinds, 
Squaring, Trimming and 
Slitting Shears, for 
Rolling Mill and other 
Work, Tinners’ and 
Canmakers’ Tools. 


PUNCHES and SHEARS, 


For Boiler Makers, Bridge 
and Ship Builders, Arch’! 
Iron Works, &c. 





TREPECK ES cK! Mr 6(0 
pe CK 
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STANDARD 
PUNCHES. 
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No. 76.—Punching Preas. 


Horizontal Boring Mill. 











THE BUFFALO STEAM PUMP CO. 


BUFFALO, N.Y. 


. STEAM PUMPS 


_PORVALL DUTIES. 





MANUFACTURERS OF 








Duplex Mine Pump. 


JEANESVILLE IRON 


WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, * 
SIMPLE OR COMPOUND. 


Mine Pumps, Sinking Pumps, Pressure 
Pumps, Vacuum Pumps, Artesian Well Pumps, 
Power Pumps, Etc., Ete. 









wxEexi2 


THE CANTON STEAM PUMP CO., (4000 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE, 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 





2 XVex 2a 





SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER Ba: &c., FOR ALL SERVICES. 





Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam \ ac- 

uum Pump. Handles DIRTY and GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makesevery valve 
readily accessible. Pumping Plants for Con- 

tractors, Irrigation, Water Works, Rail- 

roads, Mining and Genera: Hydraulic Pur- <3 {.) 
poses. Send for Circulars. Joun MAstn & &S 

Son “1 





, Sole Mfrs., 165-167 1st St , Jersey City, N.J, 


\ COMPLETE STEAM PuMP © 
10 SIZES FROM 27 10.575 
WATER SUPPLY TANKS. 
RE PUMPS 8 «1 


w PRICES AND » | 


| Valid 
-OoLe MAKERS + 
> €NCIINNATI, oS 


DESCRIPTIVE. 
morass 








‘‘FQOWLER’’ SPEED INDICATOR 
Counts to 5000. Price, $2.00. 
CHANDLER & FARQUHAR, 
177 Washington St., Boston. 
Send for Catalogue, 


THE 










DOUBLE SCREW HON, 


carried in Stock. 

Full line of Cranes usu- 
ally in course of erection, 
from the small single 
track and trolley, to 50- 
ton 1 pal and Jib 
Crane 

Radiai Drills for Machine 
Shop use. 

Special Radials for 
Bridge Builders, 
Photosand Cuts on 


Application, 


ALFRED BOX & 60., 
Front, Poplar & Canal Sts, 
Philadelphia, Pa. 


FILED ON KOGER® 
THAT OF ALL THB 





GAWYERS SAY OF SA 
SAW FILER AND GU 





THEY EVER THEY NEVER 


$o-¢---9-9 


Drop a postal card In the slot and get a Catalogue. 


ROCERS & CO. 
SAMUEL OC. BUFFALO, N.Y. 


600 Ibs. to 20 Tons Pie 3 





Siovan's PATENT 
DUPLEX GEAR CUTTER 


One pair of these Cutters cuts a 
pitch of interchangeable gear 
) wheels from 15 teeth to a rack in- 
clusive 

For circular and prices, address 


R. M. CLOUGH, 
TOLLAND, CONN. 























Leader, No. 70. Price, by mail, postpaid. 
23¢ inch, 0.8 ‘ inch, £0.75 | 6 inch, a0. 
All those supplied with Ideal Nut Pr 
me 25¢. a 

deal and Leader Spring Dividers and 
Oalipers, Ideal Surface Gauges, Depth 


Gauges, and Fine Machinists’ Tools. 
Ge” Illustrated catalogue free to all. 


J.STEVENS ARMS & TOOLCO. 
P. O. Box 281, Chicopee Falls, Mass. 


BEAUDRY $ 
NEW POWER 
HAMMER. 


Send for Descriptive 
Circular 


BEAUDRY & C0. 


Sole Manufacturers. 





Also Manufacturers of 
Hard Coal 
Heating 
Forges. 


Room 4, Mason B’dg. 
BOSTON, MASS. 





7o KILBY ST., 





ADRIANCE 
SLITTER 


ADR AC cH anit 


ae 8 SPECIAL MACHINERY, 


FORSHEET-METAL, WIRE PAPER & LEATHER. 


PLYMOUTH & JAY, S® 


. BROOKLYN.NY. 








PERFECTLY [JNIFORM SPEED | 





i 
; Masia SS 
aed — - 

Nl! 4 





The most irregular speed made perfectly uniform and reg- 
ular. A change of over per cent, can be obtained, while 
machine is in motion. Essential in all factories and mills 
as for driv ing dynamos. Makes power from water wheels. 

engines and electric motorsabsolutely regular and 


Apply for information to 


T. M. FOOTE REGULATOR CO. 


Offlce: Exchai ge Building, Boston, Mass. Works at Ashland. 
Western Agents. (HANDLER & LITTLEFIELD, Marine Bldg, Chicago, Ill, 











ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also | ortable Forges, Tuyere 
irons and Foundry Blowers. 


NEW YORK. 


CONNERSVILLE, IND. 
§. 8. TOWNSEND, Gen. Agt., ) 163 & 165 Washington St., 


COOKE & C0., Selling Agts., { 
Please Mention This Paper. 





P.H. & F.M. ROOTS, Mfrs. 5 
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Boilers for carrying 15 Olbs. Pressure 


WITH LEAST. POSSIBLE DANGER 
ontieneananadmiinaiiag a AND HIGHEST ATTAINABLE ECONOMY 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


CHICAGO, ILL. ATLANTA, GA. 
187 LaSalle Street. 9 No. Pryor Street. 


THE LOWE aed DRY STEAM) 


FEED-WATER 
FURNISEED BY 


mS Se ra 
EPARATOR. 


MINNEAPOLIS, MINN. 


NEW YORK, N. Y. 421 Guaranty Bldg. 


41 Dey Street. 








13 YEARS’ RECORD 


—FOR 


SIMPLICITY, 
ECONOMY ‘and ‘ieee: sii — 
DURABILITY. seseuskoul' 4 tee te 


steam of all entrained 
water, and return this 
water to the Boiler, thus 
effecting a large saving in 
fuel. 


> Send for Description and 
e. Information on Heaters. 


ue » BRIDGEPORT 
: BOILER 


WORKS, 
BRI DGEPORT, Conn, 


PLANER VISES. 





Send for Circular. 


Fond Engineering Co, 





*. eum > ae a 
THE GILKERSON MACHINE Co. ‘geome’ 





HOMER, N. Y. 


THOS. H. DALLETT & C 





York St. & Sedgley Ave., 
Philadelphia. 
Manufacturers of 


Portable Drills. Hand 
Drills, Boiler Sheil Drills, 
Light Drill Presses. 


ELECTRIC MOTORS, ¥ 
Specially ates for driv- 
ing Machine Tools, Cranes, 
Elevators, Pumps, Presses ard 

other Machinery. 


ELECTRIC GENERA- 
TO 


9 













For installation ‘wf Com 
plete Power Plants. 














PUNCHING = SHEARING MACHINERY 
BOILER MAKERS us . 


Manuracurie © 




















ie "ase 
PATENT OILERS, ‘°“reeo curs. 


Government Regulation 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


} J. E. LONERGAN g 60., BRASS FOUNDERS AND { 


FINISHERS, 
211 Race street, Philadelphia, Pa. 
1888 CATALOGUE FREE ON APPL’ ATION. 











The ROPDES Live-Steam Teod-Water Pani, 


Guaranteed to Prevent Scale in Boilers. 


' Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned, 


HopPes MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. Arad e-mary 
The best non-conducting material known for 
Steam Pipes and Boilers. Can be easily 
removed and repeatedly reapplied. 


ITS PLAST MAYORS INSURES AN ABSO- 
UTELY TIGHT JOINT. 


Requires yA thickness than any ther 
covering, and is therefore the CHEAPES 
FOSSIL MEAL CO., 2 Cedar Street, N. Y; 
a GIESE, Proprietor. 













W. 











Special MILLING GUTTERS, REAMERS, DIES, i 
CEARS TO ORDER. ; 


h GEAR CUTTING TO ORDER up 2 up to 60 inch Diameter. 


ADJUSTABLE BLADED REAMERS. 
R. D. NUTTALL & CO, Allegheny, Pa. 





15 


estan Chuck, romety One Steam Engin & Foundry Co, bit Yl. Nl \ 


SCROLL COMBINATION LATHE CHUCKS. 


Manufacturers of all a of BoTH 


LATHE AND DRILL | ters 


| 49-16 in. 
| 6 in, 
71-2 in. 

-8 in. 

: in. 


© EO RO RO bat tat et be 
ee 
eis ke 


Bs 


=> Husteated Catalogue, 


3 AND 4 Jaw. 


r Will hold in- } 
side of Jaws 


51-2 in. 
61 in. 
x in. 
12 in. 
15 in 
18 in. 
211-2 in. 
26 in 
30 toy 
36 in. 
43 in. | 








O’BRIEN’S PATENT 
BOILER HEAD FLANGING MACHINE. 








Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 





has sustained the tests and 


NDARD for | 


~ Over TRREE HUNDRED 
sizes and sty les of Chucks, 
made and kept in stock, by 


been the § 
FURTY YEARS 





THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S. A. 
Send for Illustrated Price List. 





A JAW LATHE 
WITH Keven st Bet cals. 
Ras 5 of “@ 


Wi) FOR FURTHER PARTICULARS. 
y SENO FOR NEW gst 


—* relent) 
"DESCRIPTIVE (5.1 at’ ro. que \U 


BS Wo MACHIN 


Pe 


STYLE ‘ USED 
Fo AR AL. 
R GENER 


ste S Ba 


Rk CHINN Ar 


Hranerande ok ONCE xO) 








STEEL STAMPS. 


Burning Brands. 
SEND FOR CATALOGUE, 


FR'D BY THE 
OGGSON fe | 


Gy ST.1849 . 


SPECIAL MACHINERY. 
Belt Tighteners 





PIPE CUTTERS, 


The Moore & White Co, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA, 


MFRS. OF 


The ‘‘ Moore & White ’’ 
Friction Clutches 


Cut-Off Couplings, 


Send for Circulars. 





th 








GLEASON’S 


LOOSE PULLEY OILER. 


Of the large number 
in use not one has eve : 
failed to give perfec 
satisfaction. 


E. & F.GLEASON, 
Also, Mfrs. Wood-work 
ing Mac hine ry. 
2210 BODINE STREET, 
Phi.adelphia, Pa. 


J-AL.FAY & CO.G0T 
BUILDERS OF IMPROVED 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Mouldi Tenoning, Mor 
tising, Boring, and vy By etc, 


Varlety and Universal 


WOOD WORKERS. 


Band, Scroll and c ire yt Saws, Re 
sawing Machines, Spoke and 1 Wheel 
L= Machinery, Shafting, Pulleys, ete. 
= Allofthe highest standard of excel 


lence. 
D, L, LYON, Sec'y, 

















THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse Power 

sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


CRAPHITE PAINT 


For SMOKE STACKS, 
ROOFS ano IRON 
WORK. 















COVERS TWICE 
DEFIES HEAT 


THE SURFACE, 
AND COLD, 






AND LASTS 
5 TO 10 TIMES AS LONG 
AS ANY OTHER PAINT. 

SEND FOR DESCRIPTIVE CIRCULAR. 


JOS. DIXON CRUCIBLE CoO., 
JERSEY CITY, N. J. 



























nish Hexagon Nuts. 


OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauge, 
AM Perfect Hexagon for close-fit- 
ii SA ting Wrenches, 
; Uniformity of Thread, 


PROMPT SHIPMENTS. 


ih i sl 
fe 


Write for Prices, Etc., to 


LOW PRICE. 


CHAMPION INDPT. CHUCKS. 


Anentirely new line of small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. Chucks at your 
dealers or write to us, 


THE D. £. WHITON MACHINE CO., 


5S OAK STREET, NEW LONDON, CONN. 
S. A. SMITH, 23 S. Canal St, Chicago Western Agt 


WHAT DO YOU WISH TO BUY? 


We will furnish, without cost, Catalogues and Price Lists of 
all the leading houses inthe U.S. who dealin the article you 


went OSGOOD & WILLEY Co. 
*-OTTFR BUILDING, NEW YORK CITY. 


ALUMINUM 


PER $1.50 rouro 


‘La oo 


Pittshurgh Reduction Company, 


95 Fifth Avenue, PITTSBURGH, PA., U.S. A. 











Owing to the decision of Judge Ricks in the Cir- 
cuit Court of the United States fer the Nortbern 
District of Obio, in the case of The Pittsburgh Re- 
duction Co, against the Cowles Electric smelting 
and Aluminum Co,, No. 4869in Equity, the price of 
aluminum is fixed at $1.50 per lb., and the Cowles 
Company is enjoined “and restrained from increas 
ing its manufacture of pure aluminum over the 
rate at the time the suit was entered, in February, 
1891, and also from selling or offering for sale pure 
aluminum, or the products of its process for redu 
cing aluminum, at lower prices than the price of 
$1.50 per pound, which rate is fixed by The Pitts- 
burgh Reduction Co. All persons are hereby noti- 
fied and warned that if they purchase from the 
Cowles Electric Smelting and Aluminum Co., at a 
less rate than $1.50 per lb., in any quantities, they 
wi'l be liable therefor. 

No difference in quality of metal will be any ex 
cuse or reason for sales by the Cowles Company at 
a less rate than $1.5v per Ib. 


HYDRAULIC MACHINERY, 


PRESSES, 
PUMPS, 
PUNCHES, 
JACKS, 
VALVES, 
FITTINGS, 
PACKINGS, 
ACCUMULATORS. 








Hand Punch. 


Watson & Stillman, Mfrs, = 





TRUMP BROS. MACHINE CO., 


Manufacturers, 





WILMINGTON, DELAWARE, J. §. A. 





| 204, 206, 208 and 210 E. 43d ST., 





NEW YORK. Hydraulic Flange Packings 
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HILL, CLARKE & CO. 


Mass. 








156 Oliver Street, Boston, 


Engine Lathes, Pattern Makers’ 
Metal Planers, Lathes, 
Upright Drills, | Pattern Makers’ 
Shapers, | Saw Tables, 
Milling | Jig Saws, 

Machines, | Buzz Planers, 


Screw Machines, | Steam Hammers 





Gear Cutting | | Helve Hammers, 
Machines, Bolt Cutters 
Boring Mills, Flather 20 Inch Engine Lathe. Bolt Headers, 


Chucking Lathes, Nut Tappers. 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN* AND BLACKSMITH SHOPS. 


PHOSPHOR-BRONZE 

INGOTS, CASTINGS & MANUFACTURES. 

THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILAVELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THEUNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


EX PRESSES 





77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS 


{ vi » 


if) ’ (fa 
Lhe thhor Bronze. 36. 
/ | 








METAL 


PLANER) ant SHAPER 


A SPECIALTY. 


Send for Deseriptive Circulars and 
Price Lists to 


The SMITH-SILK MACHINE TOO! 6O., 


KENTON, OHIO. 








Adjustable. Improved. 
FOR TIN, BRASS AND 
im SHEET IRON WORKERS. 

WORKMANSHIP GUARANTEED 
STRONG AND DURABLE. 
=F Send for Circulars. 
eats ll SPRINGFIELD WACHINE TOOL (0. 
SPRINGFIELD, OHIO. 





American fas Furnace Co., 


GAS BLAST FURNACES 


Send for Catalogue. Estimates made for 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


No. 80 NASSAU STREET 


NEW YORK. 








Stee! Serew Punches, Tube Expanders, Packer Ratchet Drills, Tube bulla 


Tube Brushes, Ete, 


R. KING MFG. Co., 


SCREW PUNCH. 
ERIE, lith & 12th STREETS, - 


WRITE FOR PRICE LIST. 


i —— 


ROLLER EXPANDER. 
JERSEY CITY, N. J 








Established 1845, 


© BUILD and REPAIR 


YOUR MACHINERY 
BY USING 


H MACHINE TOOLS 


Manufactured by 


LATHE & MORSE TOOLCO., 


Worcester, Mass., U. 8. A. 









SEND FOR CATALOGUE D. 


NO FORGING. 








SEND FOR CATALOGUE. 


RGESTER MACHINE SCREW CO. 


—_— T_YYINYYY 
eR Win 








Manufacturers ‘of Bet, pi & 
Machine Screws, Studs, etc. 
















BELLOWS 


Beam Micrometer 





\ BEVEL GEARS, 


Cut Theoretically Correct. 
1& For partic ulars and estimates apply to | [2m 













HUGO BILGRAM, 
MACHINIST, 
Successor to 
BREHMER BROS., Send for Catalogue to 
440 N .12th St., Philadelphia, Pa. | STANDARD TOOL co., Athol, Mass. 









ey | 


pe hse | ' a SYRACUSE,N.Y 3 


Bt oe ERT AO 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 


Tt 











COFFIN & LEICHTON, SYRACUSE, N. Y. 


Urescent ball Planer Tools. 





It will pay you many times over, to use 
these Tools and throw away your old forged 
ones. Send for Circular and Prices, 


FRASSE & CO., 


92 Park Row, New York. 


THE MORTON 





. Lightning Key-Way Cutter 
ad Key Maker, 


Portable Key-Way 






Cutters and Portable 
Planers a § 
ranging in size ond 
*» mw capacity Bn. the 
smallest work to k te s 5 
ft. long and 6 ins. wide ver 
150 mashinee nee bay — 
iii, leading shops 0! Ss an 
Ej, other © oantries. For fur. 

/ ther information address 
MORTON MFC. CO., 

Romeo, Mich. 

“ We have no machine in our works of mpmccent tat earns 
as much money as yours.” EDW s & Co. 
zawin'R Reynolds, Supt. 










IMPROVED IRON PLANERS. 


24 inch, 32 inch, and 36 inch Wide. 
DESIGNED FOR EXTRA HEAVY DUTY. 


THE LODGE & DAVIS MACHINE TOOL CO, 


WORKS: CINCINNATI, OHIO. 


EASTERN HOUSE: 














PITTSBURGH HOUSE: 


64 Cortlandt St., 68 & 70 S. Canal St., Cor. Market & Water Sts. 


NEW YORK. CHICACO ILL. PITTSBURGH, PA. 
Sole Agent for Great Britain, ALFRED HERBERT, Coventry, England. 


WESTERN HOUSE: 











RQQSAL AQAA 





SS See Advertisement on page 20. 


: 


mLODG E &DAVIS| 
“MACHINE TOOL CO le. 
) CINCINNATLO 


- 





—-A— 












ENGINE LATHES. 


TURRET LATHES. 


PULLEY LATHES. 


FOX LATHES. 


IRON PLANERS. 


IRON SHAPERS. 


DRILL PRESSES. 


MILLING MACHINES. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 





DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








F. E. REED & CO. 
| Worcester, Mass. 






— rt 
NGINE Lathes, Hand Lathes, Foot Lathes, and Milling Ma- 
hines. Agents, MANNING, MAXWELL & MOORE, 111 
TY STREET, NEW YORK. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc. 








FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE CO. 





Manufacturers of and Dealers in 


(ron Working Machinery. 


IMPROVED PATENT IRON 
PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 


—— 










P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


WILLIAM BARKER & CO., 


Manufacturers of 
Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST., 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 





Something New'!! 


2 BY 24 


TURNTABLE TURRET 


LATHE 


Nowv Ready. 
JONES & LAMSON MAac8INECo. 


SPRINGFIELD, VERMONT. 

















Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to f 
20in. swing. Largest Va- 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 





THE PRATT & WHITNEY CO., 
HARTFORD, ConN., Jan. 14, 1891. 
KEMPSMITH MACHINE Too. Co., 
MILWAUKEE, WIs. 
GENTLEMEN : 

We have used one of your back-geared 
Universal Milling Machines for several 
months. The foreman in charge of the 
department in which it is located reports 
the machine satisfactory and one that can 
be recommended to intending buyers as 
well built and convenient. 

Very truly yours, 
THE Pratt & WHITNEY Co 
R. F. Blodgett, Sec’y. 





KEY SEATERS 












AND 
STATIONARY. 
RACK-CUTTING 
ATTACHMENT 
KEY-MAKING 
MACHINES. 


., Giant Key-Heater C6, 


GAGE MACHINE WORKS, 


MANUFACTURERS 


MACHINE 


FOX & TURRET 
LATHES 
ASPECIALTY. - 





psig SAUNDERS’ SUN, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~” Steam and Gas Fitters’ Hand Tools: 


21 Atherton St., Yonkers, N. Y. 
BOWSHER’S BALANCING WAY, 
3 3 Sizes { For bench and 


and floor use. 
Styles. 






oS —— 


SEND FOR CIRCULAR. 


THE GARYIN MACHINE CO 














Anewidea. Atime saver. A toolto take the place of the 
devices in present use for balancing pulleys, armatures, cut- 
ter heads and rotary parts of machinery in general. Sub- 
stential. Accurate. Send for circular. 


N. P- BOWSHER, SOUTH BEND, IND. 


Manufacturer of Specialties in Wood and Metal, 


NEW PATTERN! 


Universal Milling Machine 





)} FULINORJNUVUI JO SsPUTH [Te 103 Sjooy, [wIOedg 
par seaiqovpy Auli ‘s19uv[q ‘seqgBy “s[Ooy, 


Gear and Rack Cutting, Milling 
and Index Drilling to Order. 


LAIGHT & CANAL STS., NEW YORK. 


SIOYIOAA UOIT PUY ,SISIUIGORT JO SioINjousnULey 


I9p10 6 
stud 











WRITE FOR PRICES. 


(3 IMMEDIATE DELIVERY. | 
or Gnd ae toes | 


JNO. STEPTOE & CO., Cincinnati, Ohio. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, |PATENT FRICTION SHAPER. 
Bolt Cutting Machines. 17 INCH STROKE. 


: Double racks allow- 
Send for Catalogue. 


ing shaft 24% to pass 
CURTIS & CURTIS, 


through base. Adjust- 
66 Garden St., Bridgeport, Conn., 


able table for taper 
work, swivel jaw vise, 
PIPE CUTTING AND 
THREADING MACHINERY 


feed adjustable while 
running, driven by 

FOR HAND OR POWER. 
Send for Illustrated Catalogue. 


hardened steel worm 
WORK SHOPS 


in’ phosphor bronze 
Of Wood and Metal Workers without Steam Power, 


AMET ae, 











Bere a 
THE CINCINNATI MILLING MACHINE CO., 
SECOND & PLUM STS.. CINCINNATI, O. 



















ning, powerful, dura- 
ble. 


J.D, Wright & Sou 


69 & 71 CEORCE ST., BROOKLYN, E.D.,N. Y. 


/ HURLBUT’S 
Patent Cut- 
= ting-off 
-—— and Gen- 
tering Machine. 


Sizes 2'’, 3’’, 4’, 6’, 6’. 
MADE BY 












wheel; smooth run- 
Equipped with Outfits of 


BARNES’ PATENT 
Foot Power Machin’y u 


allow lower bids on jobs, and greater 
profits than by any other means for do- 
ing work. Sold subject to trialin your 
shop. Send for Price-List Catalogue, 
W. F. & JNO. BARNES CO, 
Address 1905 Ruby St., ROCK¥ORD, ILL. 


Barnes’ Foot-Power Machinery 
Complete outfits for Actual Workshop 


fee «Business, A customer says: * Consider >s fi 
C ing itscapacity and the accuracy of your endfor Hurlbut & Rogers, 
No. 4 Lathe, [do not see how it can be Circular. 


South Sudbury, Mass, 


produced at such low cost. The veloci- 
pede foot-power is simply elegant. I 
can turn steadily for a whole day, and 


Garage + tae Elie x4" FLEXIBLE METALLIC FILLET 





Price List Free. o a ig Sieas 
W. F. & JOHN BARNES ©O., For PATTERN MAKERs. 8 Sizes, 




















EAST SAGINAW, MICH. N. Y. ~ 1995 Rosy 8r.. Rocgrorp. Irs. ' } H. WHITE, 44 N. 4th Street, Phila., Pa. 
Zz ef. ¥, 
oe ey <o ra 4 s 

% e AP2\P oh. Ee Zwt4~\2-03° 
£B\ % \ '¢ n AE 2A £%+\2SA?P 

ee) % we n & A os aAAaAse ie \ ® -« “ ° 

4 a & 4° BE’ apts > = 

aa: > *F e- 3%? & 








(HEAPEST 
=| 


EAST HAMPTON, CT. 








SEND 30 CENTS IN STAMPS 


For a little book which we have recently 
published, entitled, 





” 


“A Key to Engineering. 


Lu 


It is written by one of the best authorities in 
this country, as a text-book for his call in 
engineering. There are no advertisements 
in the book, and it is bound in leatherette. 
Price by mail, post paid, 80 CENTS. 


MASON REGULATOR CO., 


BOSTON, MASS. 














4, 5 and 6 Ft. SWING. 


errr” 


, ss - ss Ps 
H. BICKFORD, 
LAKE VILLACE, N. H. 





BORING AND TURNING MILLS, 
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WILLIAM SELLERS & Co., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed=Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 














THE LONG & ALLSTATTER CO.,"Amiico™: 
OHIO. 
Double, Single, Angle- _ 
Bar, Gang, Horizontal, 
Twin, Boller, Spacing 
Gate. Muluple, Belt and 
Steam-Driven 


Punches and Shears. 


Over 300 Sizes. 
ALSO 
POWER 
CUSHIONED 
HAMMER, 





‘AASOTVIVO MAN YOU UNAS 





Angle Iron Shears, 





THE OPEN SIDE IRON PLANERS, 


GUARANTEED 
Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL 


Sizes 30" to 120’ by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MD 


RITTENHOUSE PATENT — USTABLE GUIDE AND SPACING TABLE. 
: FOR THE USE OF BOILER MAKERS 


Or other Structural Iron Workers. 


Designed for either straight or 
curved work. 








BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS, 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 


“=~ MACHINE TOOLS. 


aida PLATE BENDING ROLLS 
ALL SIZES. 








THE HILLES & JONES 60, 


~- WILMINCTON, 
DELAWARE. 








































sdict Mak. 
ers, Bridge 
Builders, 
Ship Build- 
ers, Rail. 
road Shops, 
Locomotive 
and Car 
Builders, 
=e Etc., Etc, 
: 7 ‘ 
g Y aE MAUST cans CA a sai 
best WEATABLE YONGES! 
rin 
BLACKSMITH DRILLS. 
\__"Te CHAMPION BLACHSMITH'S LEVER FORGE LANE (A AS STP fa USA = THE CHAMPION STEEL PRESSURE BLOWER _/ 
W Y i \ H & ( () R f ( H HE uu 
3 


WORCESTER, MASS. 


DROP FORGINGS. 


ACME. MACHINERY CO. 
CLEVELAND, OHIO 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 


Also SEPARATE HEADS and DIES. = 
FIRST PREMIUM, CINCINNAT] CENTENNIAL. == 












PAT. DEC. 5, 1882, 
PAT. DEC. 4, 1888. 
_PAT. AUG, 25, 1885. 





Prices and descriptive 
sent upon Se 


S. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 


THE NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 


Manufacturers of 


12 Sizes of National Bolt Cutters. 

6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 

15 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut Machines. 

14 Sizes and Styles of Tappers. 
3 Sizes and StYles of Washer Machines. 
8 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machi anes. 

3 Sizes of Car Pin Machin 

7 Sizes and Styles of Wire Ni Nail Machines. 
5 Sizes and Styles of Benders. 

Complete outfits for Bolt shops. 


CATALOGUE SENT ON APPLICATION. 


THE INDISPENSUBLE LATHE DOG. 


A> DROP FORGED FROM 
BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1,34” to 134'’; No. 2, 4” to 244’; No. 8, 1” to 344”. 
87.50 Per Set. 

These DOGS can be attached after the work is cen- 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d, 


607 Market St., PHILADELPHIA, PA, 


THE LEFFEL WATER WHEEL & ENGINE CO 


Build a on line of SELF-CONTAINED ENGINES 
4 » pera Fi 
® RETURN-FLUE BOILERS 
8,12,16, and 20 Horse ee 
High in Grade. Low in Price. Strictly 


class. In design and construction SUPERIOR 
to all others. Write for ENGINE PAMPHLET, 


Address us in full as follows: 


THE LEFFEL WATER WHEEL & ENGINE CO. 


SPRINGFIELD, OHIO, U.S. A. 


































cig te 
ie i ret 
NW 





AUTOMATIC IN FUEL AND WATER SUPPLY. 


THE SHIPMAN AUTOMATIC STEAM ENGINE. 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL, 
1, 2, 4, 6 and 8 horse-power. 


STATIONARY and MARINE. NO SKILLED ENGINEER. 
SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 





SOUTH BROOKLYN STEAM ENCINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS. 


BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 
Pat. 


Combined Surface Cor 
denser and Feed Water 
Heater. 

Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &e. 

































Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. CO, 
CONSULTING ano 
MECHANICAL EN ENGINEERS 


Hydraulic Machin- 
ery a Specialty. 


TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 


15 to 50 per cent. 
ual amount of 
uns with same 


fuel saved or 
power gained. 
economy as engine. 
Adapted to all kinds of En- 
gines. Send for Circular. 















Sitiosicaraiil on Ross Aavi-Faietien Batt Bearing Coutar. 
i r ay? 2 —™.. _~ A pew LS age Application ¢ 
” aS EUF FFEL&ESSER ; Co. . 1890, to Drill B os s. Lathe and 

\ ¥, Ke NEW VORE. \ Shafts a + ig 8 ‘per 


cent. of the friction overcome 


FACTORY, HOBOKEN, N. J. b 


Manufacturers of 


Drawing Materials, rn, | 


Supericr Swiss Drawing Instru- ‘ | 


this device. satisfac- 


lon guaran’ 


JOSIAH ROSS, 


iN “ 
\% 
\ 


Full 








ments, Extra and ne st Quality,— 1469 
German Drawing Instruments, 
Paragon, Duplex, Unive ersal, Anvil Drawing, Helios, Blue Niagara 
Vrocess Papers, Scales, Triangle e Square: s, Drawing Boards, Street 
Standard Profile, and Cross-sec tion I BROS SSS Bufal ’ 
0 
Catalogue to professional people on application. N.Y. ’ 





Simpson's Centrifugal 


ro Separator and Trap. 


ENGINE For Supplying Clean and Dry 
Steam to Engines, Dry 
Houses, ete. 


Place Separator as close to 
engine as possible, the steam 
taking a spiral course be 
tween the threads causes the 
water to be thrown by cen 
trifugal force against the 
outer walis, while the dry 
steam goes through the »small 
holes to center of pipe. 
Steam can enter at A or B, 
as convenience may require ; 
also used in conveying steam 
long distances. for Steam 
Hammers,Dry Houses, Water 
Gas Generators, and for all 
ourposes where Dry Steam 
8 nec 


KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Buttonwood Streets, Philadelphia, 





THE STRATTON 
SEPARATOR 


DELIVERS 


Dry STEAM 


To your engine or for any othet 
pen ose, no matter HOW LONG 

R STEAM PIPE, or how 
much your BOILER MAY 
PRIME. An absolate safeguard. 
A source of economy. 


—THE— 


Stratton Separator Co, 











Or, A. T. ARTHUR, Selling Agent 18 Cortlandt St., N. Y. 32 Cortlandt St., NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES} 


in Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
or high? ted for heav a e —_ raw ag dium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- SimeRoven’s So 
= anteed. Self-contained Automatic Cut-off Engines 12] ¢ 

to 100 H. P. for Driving Dynamo Machines a@ specialty. Li 
Illustrated Circulars, with various data as to practical [I> 
Steam Engine Construction and performance, free by £ 


mail. address, BUCKEYE ENGINE4O., Salem, Ohio. STEAM ENGINES 
SALES AGENTS: Ww L SIMPSON. 10 TELEPHONE BUILDING.) N. W ROBINSON, 154 Washington St., Chicago, Ill, 
» 18 CORTLANDT STRERT, N. N.f ROBINSON & CARY COMPANY, St. Paul, Minn. Fu vanie™ 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, Jel 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pernsylvania, Delaware, Maryland, ani Virginia. FOR eae, TAKENS 


ath 


THE LER PURIFYING AM, TRAP Ge Fel Pas Engine. FRIGK COMPANY Builders, 


asirnonens or (EB DUPLEX . wage ay 
RENEWABLE > =). 7 WATER FILTERS MG ott 

SEAT VALVES == =~ _~ PUMPGOVERNORS J RAOeecaenia 
RETURN — ie AND ICE-MAKING 


STEAM TRAPS ~@. Mme Rs) | perRiGERATING 
Seno For Guncucaes, ALBANY STEAM TRAP CO. ALBANY. N.Y Ait tRtrtee? 


Tae ofl 


33d and Walnut Sts., PHILADELPHIA, 




















































































‘A GENUINE “CORLISS.” 


Engi SOUTHWARK oni MACHINE CO., 


For Threshing Machines, Hay PHILADELPHIA, PENNA. 


— Send for Special Circular. 








































aS ee New York Agency, Presses, Corn Shellers, Pile een 
’ ye | yy Pe 
161 Monroe St,, CHICAGO. 18 Vesey St., N. Y. Drivers, Well Diggers, &e., Boilers, | Blowing & 
P=) our newest and latest Engine a little . Reversin 
po wonder and a giant to work. Tanks, ; ; J 
= Send for prices. Mention this paper. Engines, 
yr sn — Steam . ¢ 
a Van Duzen Gas & Gasoline Engine C0. y Centrifugal 
4 ammers ; 
= CINCINNATI. OHIO » |< Pumps, 
Heavy y 

=> , EL Steam 
= nN BTheAlmond Coupling} | ; 
= NEW auarter tun| Castings. Reece (ions Pumps. 
— 4 , aaotion” to replace LE MAKERS OF 
as a —<—— PORTER-ALLEN AUTOMATIC ENGINE. 

Q =] f he TC ILOSE LG : Ne 
s : T. R. ALMOND, MFR., HIGH ECONOMY. DURABILITY, CLOSE REGULATION 

Guaranteed to consume 25 to 75 per cent. less Gas 

than any other Gas Engine doing the same work. a 


“iene |e JAMES LEFFEL & CO.*™s0 
E AS NGINE. IMP VE PRI an HORIZONTAL 
ATKINSON CYCLE GAS E ENGINES & BOILERS ~~; 


Four strokes of piston in one revolution of crank-shaft, 










expanding the charge to more than the original volume, 3 To 268 HORSE POWER. 
driving out aii the products of combustion, and giving a| STRONGLY BUILT on BEST PRINCIPLES 
working stroke at every revolution and in half the time for SMOOTH and ECONOMICAL WORK. 
kono, Fo any otherengine. Send for Illustrated Circular. Over 4000 in Use. 
HENRY WARDEN, MANUFACTURER, Write for FREE PAMPHLET and your wants to 





1810 ALLEGHENY AVENUE, PHILADELPHIA, PA.| gos, ALES LEFFEL & CO. | 


CACKAWANNA : Sa a ew Gee 
oncast cue| Machine TOOIS|NicHOLSON’s EXPANDING MANDRELS, 


Will Save its Costin Oil 











alone Several Times IN STOCK. Write for latest Circular. W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 
per Annum. i ee ees 
SAVES ALSO IN LABOR AND cost | FITCHBURG MACHINE WORKS, THE TWISS AUTOMATIC ENGINE 
OF COTTON-WASTE, PREVENTS Engine Lathes, ‘** New Patterns.”’ A STRICTLY FIRST- 
DRIPPING AND SPATTERING. 14x6 ft., 16X6-8 ft., 18x8 ft., 24x12 ft. ; CLASS ENGINE 


> Ata very Low Price. 


Planer, 24x6 ft., Shaper, 14in., Drills, 30-36 in. 
A POSITIVE FORCE FEED with the Manutactured by 


most PERFECT KEGULATION and | PRENTICE BROS., 

GREATER? eee oe Lathes, 12x6 ft., 15x6 ft., 17x6-8 ft., ISX8 ft. 
| tion yet attained in any device for the erga Sy: pissin s te 
; lubrication of machinery. Works Drills, 20-21-25 28-32-36 in. swing. 


; equally we -llin every possible position, | POWELL PLANER CO’s, 


| m Pr ( Planers, 24x tt., 30x8-10 ft., 36x10-12-14 ft. 
Tae Lackawanna Lubricating U0, OE i hp 
: y 41 Coal Exchange, Scranton, Pa. Lathes, 14x6, 16x6, IRX6-8-10 ft, 


Planers, 16in.; Shapers, 15-24 in. 


THE DE LAMATER IRON WORKS, SECOND-HAND AND NEW. and Saw-Mill machinery, of |2s win 5ESON w. Wet Biaven, Conn. 








(incorporated 1889 Niles Screw Machine, 17 in. hole. good order 1 for Price before Purchasing Elsewhe 
Foot Weet 10th te. ae YORK, | Powell Planer, 24x2436 {t., eons the highest class. all sizes ALSO VERTICAL AND YACHT ENGINES. 








‘¢ spe Pls ap DM4y94yrl P. ‘ 
MANUFACTURERS OF Walters Planer, 24x24x5!4 ft., : 


Gavg Drills, 3 Spindl ; T ) . r r n r fn 
GENERAL MACHINERY, Lincoln 2 Spindle Profiling Machine, as as THe LANeE & BopLey Co., 
Having ac quired the Steam Pump business, ‘formerly Brown & Sharpe Screw Mch. wire feed “ “ | 
carried on by C. H. De Lamater & Co., offer both Lincoln Milling Machines, “ CINCINNATI, © 
single and duple x Steam Pumps at very low prices. vaive ved aed ie na ard Milling Mchs, new patterns 
C. H. De Lamater & Co. offer for sale the follow: | Ames Engine Lathes, 13x6 1t., 7% in. hole, new 
ing tools: ie ite Fay & Scott ad 28x 12 and 16 ft., me CHANDLER & TAYLOR co’s 7 . 
225 ton Traveling Cranes. Perkins Lathes, 16x8 ft., 22x10 ft., 24x12 ft., a a» SELF-CONTAINED 
118 ‘* Shapers, 15 in, Crank motion, m3 P Are tested unde STEAM f INE 
1 Horizontal Borine Mill, 62’’x14’. | : ; Pall one be €, Wee, Spy ca — tor tall 
vent, \ ts) in Stoc end 2-cent stamp for v 
ALSO SUITABLE | illustrated list. 

















1 Heavy combined Punch and Shear. Send for Complete List and Special Catalogue. 


i ae Dimptal Blower. aod J s J © M cC A B E 4 





BOILERS. 








: .. 6 Sturtevant Blower SUCCESSOR TO 68 Cortlandt Street on hand for imme- = Ss. STA we he tat 
; L ateo lot of Lathe and Pl ane r Tools, Wood Pul-' £, P, BULLARD’S | ' Gate delivery. ATHOL, MASS. 

eys, Propelle ‘heels, and three 700 lb. Binary Ie . i 
aaa mary 1° NL Y.Mach'yWarerooms. | NEW YORK. CHANDLER & TAYLOR CO. WNiihiPols, NO, Manufacturer of Fine Tools. 








OFFICE, 15 CORTLANDT ST.,N. Y WORKS, ELIZABETH, N. J. 


THE BALL & WOOD COMPANY 


BUILDERS OF 


r > + ’ 
a ‘ oi 
SIMPLE, COMPOUND, VERTICAL AND HORIZONTAL. 
This Company has purchased of MR. FRANK H. BALL, formerly of Erie, Pa., 


Ball Automatic Cut-Off Engines. 
his engine governing and other devices, and is engagedin building and equipping 


BripGePorT MacHine Toot Works, new and modern shops near New York; it will be prepared on June Ist to take 






MACH 


BoriNG AND TURNING MiLLs, 





LATHES, E.P. Butcaro. Prop’r. orders for Ball Engines, built under Mr. Balls personal supervision and with 
his latest improvements, 
TurrET MACHINES. BrioGePorT,Conn. After May 6th, the business, firm name and good will of CHAS. R. VINCENT’ & 





pee A 
©O., who for the past three years have had the agency of Kall Engines in the 
East, will be acquired by THE BALL & WOOD COMPANY, Mr. Vincent will 
become its Secretary, and Mr. Smith have charge of its interests at Cincinnati, 
FRANK H. BALL, V. Prest. and Gen’! Manager. THOMAS C. WOOD, President. 

































































AMERIC AN MACHINIST 








|May 7, 1891 











BROWH & SHARED MT, il, 


PROVIDENCE, R. I., U.S. A. 
NO. 3 UNIVERSAL CUTTER AND 
REAMER GRINDER. 


Patented Nov. 3, 1885. March 22, 1887. 





Th.s machine is extensively used for sharpeni 
straight or taper, shell or shank reamers, and for grin 
ing edge and bevel cutters of any angle, straddle and 
face mills, cotter and hollow mills, and stra: 
milling cutters, cut either straight or spiral, with holes 
orshanks. It can also be used for shar rpeniny worm or 
thread tools. All moving parts are adjustable. Move 
ments quick and accurate, simple and mechanical. bs 
dle has two speeds. Distance between centers, 12 in. 
Mills or shell reamers 6 in. diameter and not over 6 in. 
long can be satisfactorily ground. Emery Wheels used 
up to 7 in. diameter, either with or without water. 

Special pamphlet mailed on application. 


ht or taper 





S$. A. SMITH, 


Western Representative, 


23 So. Canal St., CHICAGO, ILL. 








NILES TOOL WORKS, 


HAMILTON, OHIO. 


PLANERS A SPECIALTY. 


New Patterns 1889. 

Strictly first class, Moderate prices. Perfec- 
tion of work- 
manship. 
Positive feed. 
Quick return. 
Extra heavy. 
Large bear- 
ings. The 
smoothest 
running 
Planers. 


NEW YORK, 
98 Liberty St. 






Tara 





PHILADELPHIA, 
705 Arch St. 


PITTSBURCH, 
Lewis Block. 


CHICACO, 
Phenix Building 








, THE YALE &TOWNE MFGCO, 
STAMFORD GONN 
NEW YORK CHICAGO PHILA.BOSTON 


Remember! THE STRENGTH OF A CHAIN IS ITS WEAKEST LINK. 








You MAY save a few cents by putting in one cheap link, You MAY save a few cents by 


THE PRATT & WHITNEY CoO., 


HARTFORD, 


Manufacture LATHES of Various s Sizes 













t= PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


CONN. 


AND OF THE “FOLLOWING KINDS: 


Hand, Engine for Turning and Screw Cutting, Cutting Off, 
Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 








WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 





THE BILLINGS & SPENCER CO., 


HARTFORD, CONN., 
U. S.A. 


Manufacturers of Beach’s Improved Patent Thread cutting and Diamond 





Point Lathe Tool. 


FURNISHED IN TWO SIZES, EITHER 
S/ZE WITH BENT OR STRAIGHT 
HOLDER. 





WE FURNISH CUTTERS FOR U.S. $. 
THREADS TO FIT THESE TOOLS. 


Send for Catalogue. 


DROP FORGINGS OF BRONZE, COPPER, IRON & STEEL OF ALL DESCRIPTIONS. 





WARNER & SWASEY, 


CLEVELAND, 


y/ 


STE ro fis dy 

A 
For IRON and BRASS WORK. 
Illustrated Catalogue on application. 











putting on one cheap VALVE—BUT, DO YOU? You may also repair this break with 
ANOTHER cheap link or valve, but can you AFFORD to, even if the valve COSTS YOU | 
NOTHING? Decidedly You CANNOT. Why not get atoncea GENUINE JEN- | 
KINS BROS. VALVE, STAMPED WITH TRADE MARK? You accomplish 
nothing by getting an IMITATION Jenkins Bros. Valve—there are over fifty on the market— 
tn fact, you have only SPENT A LITTLE MORE MONEY and still your chain BREAKS 
A T THE SAME LINK. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


NEW FINTSBURGH MACHINERY STORE. 


The increased demand for our Improved 
Machine Tools in the Iron District of Penn- 
sylvania has decided us to open in the city of 





2 


ENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. As 


Cuts, Photographs and Prices furnished 





Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 








PITTSBURGH, a store for the Exhibition and 


Sale of our Labor-Saving Machine Tools. 


THE LODGE & DAVIS MACHINE TOOL CO., 


COR. WATER & MARKET STREETS, 


A. MULLER, Sec., PITTSBURGH, 


Manager. 


OTHERS can copy, but they 


See Advertisement on page 16. 









Gannot Excel. 


THE 


COURANT ET Ti TR, 


82’, 37’, 43” 







2” , 25’, 


Used by the U. S. Government 


ALL THE LEADING FIRMS. 


WRITE TO 


GOULD & EBERHARDT, 


NEWARK, N. J. 












PA. 
| 






New and Second-Hand 


Lathes, Planers, DrilHs, 
or anything in Machinists’ Tools 
or Supplies. 

W. P. DAVIS, 


Rochester, N. Y. 








THE METROPOLITAN AUTOMATIC INVECTOR 


TO START.—Open Valve K. 
's TO STOP.—Close Valve K. 






The only Automatic 
Injector that is Oper- 
ated entirely without 
the use of any globe 
valves. 

It can be used either as a lifter or non-lifter. 


It is adopted by the largest Engine Builders, oe Le for sale 
by the LARGEST SUPPLY HOUSES IN THE 


Ask your dealer or send to us for circular ng ai 


The Hayden & Derby Mfg. Co., 


No. 111 Liberty St., New York. 
WESTERN AGENTS: 
Marinette Iron Works Co., Chicago, Il. 
Robinson & Cary Co., St. Paul, Minn. 
English, Morse & Co., Kansas City, Mo. 
J. M. Arthur & Co., Portland, Oregon. 








J. 
Wo. B. FRANKLIN, VICE-PRESIDENT. 
ALLEN, 


J. B. PIERCE, SrEcrETARY & TREASURER. 


M. ALLEN, PRESIDENT. 


SECOND VICE-PRESIDENT. 





W®5 beg leave to send you a Circular of Gro. B. 
GRANT’s NEW TREATISE ON GEAR WHEELS. 
The book costs $1,503 is always returnable but never 
returned, and is a valuable tool for draftsmen, 
machinists and students. 
LEXINGTON GEAR WORKS, Lexington, Mass. 








LANERS 


MANUFACTURED BY 





SPUR CEARED 
SPIRAL GEARED. 


The C. A. GRAY CO.,, » 


479 Sycamore St., CINCINNATI, 0. 


AND 























14” x 6’ Engine Lathe. 


fies INE i 
Henpgy MPCHE: 


MAN 


J.M.CARPENTER = 


PAW TUCKET.R. 1. 





-—— SI 













al” x x 8! —_ Lathe. 


FA( 


- MACHINE TOOLS Tort Gn 





Manufacturer 
—of— 


APS & DIE 

































